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BRADY  BRASS  CO 


MANUraCTUREBB    OF 


CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER  LOCOMOTIVES 

Make  firing  easier  Save  coal  and  water 

Haul  longer  trains  Maintain  faster  schedules 

LOCOMOTIVE  SUPERHEATER  COMPANY 

30  Church  St.,  New  York.  Peoples  Gas  Bldg.,  Chicago. 


Q  &  G  RONZANO  RAIL  JOINTS 

Mf>  (j  I C  BflllZilHIl  ROLLED  SIEEL  SIEP  JOINIS  ^"^ 

r^         AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUC   (]    ?    P   mMPilMV       Peoples  Gas  Bldg., 
New  York,  N.  Y.      inL   ^   fl   b   bUmrflHIj  Chicago,  Ills. 


FOR    BALE 


HEAVY    DROP    FORQINaS 

STEEL  CAR  FORGE  COMPANY     v 

"FORQINQ  SPECIALISTS"  ;     ; 

PITTSBVRGH  NEW  YORK  CHICAGQ 


990 

Old  Colony  |.; 

Building  >;| 

CHICAGO  ^ 


1^  84 

William 
Street 
^^^     NEW  YORK 


eSTABLISHEO     1884 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DBIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THB  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY" 


CHicABo,  111,  JAMES  B.  SIPE  &,  CO.  pitisbubgh,  p*. 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


This  Space  For  Sale 


Insert  "NATIONAL"  and 

Insist  on  "NATIONAL" 


PIPE    SPECIFICATIONS 

"All  pipe  to  be  'NATIONAL' 
Pipe  as  manufactured  by  Na- 
tional Tube  Company.  Sizes 
34-inch  and  larger  to  have  the 
name  'National'  rolled  in  raised 
letters  on  every  few  feet  or 
length   of  pipe." 


€J  liLsist   on    e.xact   compliance   with 
this  clause   of  the  speciiication.     To 
write    merely    "'XATIOMAL'    Pipe 
or    equal"    is    not    sufficient    —   be- 
cause   there    is    no    pipe    e(|ual    to 
"NATIONAL"   Pipe. 

q  "NATIONAL"    Pipe    is    stronger 
and     more     ductile     than     ordinary 

pipe.       It    costs    less,    hut    lasts    as 

long — longer   in   many  cases. 

^    It   is  uniform   in    chemical    composition    and   phj-sical   properties. 

^    It  gives   a   clean-cut    thread. 

^  In  the  4"  and  smaller  sizes,  "NATIONAL"  Pipe  is  subjected  to 
the  Spellerizing  process  to  lessen  the  natural  tendency  to  corrosion. 
All  sizes  are  tested  b}'  internal  hydraulic  pressure. 

^  It  is  made  entirely  in  National  Tube  Company's  mills,  from  ore 
to    tinished   pipe. 

^  It  is  made  full  standard  weight  only;  and  is  marked  with  the  word 
"NATIONAL"   every   few    feet." 

Valuable  authenticated  information  about  "NATIONAL"  Pipe  is 
contained  in  N.  T.  C.  Bulletin  No.  12L     Write  today  for  it. 


<l  To  readijv  identity 
"XATIOXAL"  material, 
and  as  protection  to  man- 
ufacturer and  consumer 
alike,  tlie  practice  of  Na- 
tional Tube  Company  is 
to  roll  in  raised  letters 
of  good  size  on  each  iew 
feet  of  every  length  of 
welded  pipe  the  name 
"NATIOX.\L"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feasible  : 
on  these  smaller  butt- 
weld  sizes  the  name 
"NATIONAL"  appears 
on  the  metal  tag  attached 
to    each    bundle    of  pii'c). 


MARKING 


Name    Rolled   in    Raised 

Letters    on    National 

Tube    Company 

Pipe. 


C'  Wiicn  writing  specifi- 
cations or  ordering  tubu- 
lar goods  always  specify 
"N.ynoXAL"'  Pipe,  and 
identify  as  indicated. 
C  In  addition,  all  sizes 
of  "NATIONAL"  weld- 
ed pipe  below  four  or  five 
inches  are  subjected  to  a 
roll-  knohbling  process 
known  as  Spellerizing  to 
lessen  the  tendency  to  cor- 
rosion, especially  in  the 
form  of  pitting.  This  Spel- 
lerizing process  is  pecu- 
bar  to  "NATIONAL" 
pipe,  to  which  process 
iVational  Tube  Company 
has    e.xclusive   rights. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES:     ATLANTA     BOSTON     CHICAGO     DENVER     KANSAS  CITY     NEW  ORLEANS 
NEW  YORK     PHILADELPHIA     PITTSBURGH     ST.  LOUIS     ST.  PAUL     SALT  LAKE  CITY 


PACIFIC  COAST  REPRESENTATIVES 
U.  S.    STEEL   PRODUCTS    CO. 


SAN  FRANCISCO 
LOS  ANGELES 


PORTLAND 
SEATTLE 


EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


354867 


THE 
GOULD   "SIMPLEX"   SYSTEM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WOFK. 


CCkLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES    AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
,«j«IPIIIIIIIIIIgpKPAY   EXPRESS 


:^^S3^ CHARGES  IN 
BOTH  DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


Ill 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzkilway  and  Msvchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  ^'.'Al  company 

IMANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  PITTSBURGH,    PA. 

o  T-,  /^i       1      J     /->  New   York   Office: 

Sayre.    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Hmntion,  master  Car  Bmiders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment, 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J, 

Shoe.  Chicago,  III. 

\A/RITE     )ROR    SAA^PLE    OF" 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   rfcI7I«\/If    I    IT      I^V 

BRIDGE  PAINTS.  *-#V^  V  lO  V  IL  I^IL  ,   IV  I 


I  Nathan  Manufacturing  Co.  I 

<  85-93  Liberty  Street.  New  York.  > 

<  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  I 
I  for  Locomotives 

X  AND  { 

Sight-Feed  Lubricators. 

^  All  Specially  arranged  for  High-Pressure  Engines.  '• 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWIfCHING  AND  YARD  ENGIhES.    { 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

)  Oil  Cups,  Etc.  ; 

'-  SOLE  AGENCy     FOR  THE '} 

>  Coale    Muffler    &    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:    HENRY, W.   OLIVER  .BLDG  ,  PITTSBURGH,    PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog'  or  call  by  Representative 
for   the  eiskine.     iS     0     &     &     ST 


Hdiaesteaft  Valie  Ifj.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


r 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM   ENGINE  INDICATOR, 

witli  SarKent's  Electrical  Attaclmieiit  for  tak- 
iiif^  any  number  of  diagrams  Himultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Ctiicago  and  London,  England. 

Send  for  Catalogue  and  Prices. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTF  RED 

THE  Ideal  paint  oi 


^ 


B.  C. 

SPIRITS 


Ball  Chemical  Co. 


^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  B!dg.,  PITTSBURGH,  FA 


JJ 


SAFETY  FIRST  IN  RIVETING 

Ts    possible    with    the    BOYER   HA^niER  when  fitted  with   M. 
S.    Tool    Holder    or    Piston    Retain'ns:   Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That    have     characterized     the   BOYER     HAMMER     since     it 
first   proved   that   pneumatic   riveting   was  a  success. 
(Write   for   Bulletin  No.   124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GftR  HEATING  &  LIGHTING  GO. 


.VIANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND  HOT  WATER 


HealiDE  Apparatus  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfa>.don  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  condition*. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  KIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   cnp  ^      FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


i    For  tha  protection  of  all  metal  siirfnces-'^re  q-nlifv  on^y-four  colors 

'      DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jerse}/ Citv.  N.  J  ,  by  the  Jo:epK  Dixon  Crucible  Co.  Est.  1 827 


PATENTED       NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

PREVENTS  drooping  of  Coupler  head  by 

supporting  it  forward  of  mouth  of  pocket. 

Write  for  Circular  No.  61 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


SHOP    FACILITIES 

Every  operating  official  of  every  railrcjad  company  in  Uic 
country  is  invited  to  fully  avail  himself  of  our  Standard  Shop 
Facilities  for  the  repair  or  conversion  of  all  types  of  triple 
valves,  and  other  parts  of  the  brake  system  requiring  accurate 
and  reliable  restandardization.  Special  attention  being  given  to 
converting  old-style  triple  valves,  and  other  parts,  to  the  latest 
standard  improved  forms.  For  the  convenience  of  our  customers 
such  shop  facilities  are  riow  available  at  Wilmerding,  Pa.,  St. 
Louis,  ]Mo.,  and  Emeryville,  Calif. 

Westinghouse  Air  Brake  Co,,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,   Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFIC  TYPE  FREIGHT  LOCOMOTIVES 


Total   weight  of  engine,  286,000   pounds;   cylin- 
ders 25x28  inches;  tractive  power  43,100  pounds 

Pacific  type  freight  locomotives  on  Delaware,  Lackawanna  & 
Western  are  handling  1,385  tons  and  burning  13,850  pounds  of 
coal  per  trip.  Moguls  in  the  same  service  handle  only  1,050 
tons  and  burn    14,395  pounds  of  coal  per  trip. 

This  is  an  increase  in  tonnage  of  36.6  per  cent,  and   a  de- 
crease in  coal  of  3.7  per  cent,  in  favor  of  the  Pacifies. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


This  Soace  For  Sale 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,   PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


This  Space  Tor  Sale 


raiMini 


THE  RECOGNIZED  MNDARD 
FOR  lOCOMOriYE  HROOXES 


PITTSBURGH,  PA.,  U  S.  A. 


_GEN'L  OFFICES,  VANADIUM  BUILDING 


B.   E.   D.  STAFFORD,  GEN  L  MANAGER 


J.  ROGERS  FLANNERY  &  COMPAN^t  Selling  Agents 

VANADIUM  BUILDING.  PITTSBURGH,  PA. 


THE  ASHTON   VALVE  CO 


^£^ 


...  AlAKflRS  OF  THE  ... 


fiicjti6St.  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  5team  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPJLLER  IRON 

STRENGTH  a\D  WEARING  QUALITIES 

'I'TTAT    ARK    AP.SOLUTKL^'    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GRE.AT 

Maniifi'-*iired    f'lnly    P.y 

Hunt-Spiller  Manfg.  Corporation 

V/.  B.  LEACH,  President  and  Gen'l  Manager. 

OFFICE    AND   works:  J.    G.    PLATT, 

383    DORCHESTER   AVENUE  „    ,         ,, 

=  0.  BOSTON.  MASS.  Sales   Manager. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrcns 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  zw  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLFABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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NAME  Page 

American   Brake   Shoe   &   Foundry 

Co in 

American   Locomotive   Company..        viii 

Ashton    \'alve    Co xi 

Baldwin    Locomotive    Works x 

Ball   Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co. .  .  v 

Damascus  Brake  Beam  Co xvii 

Dieter   Nut   Co Front  Cover 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena-Signal  Oil  Co xii 

Gem    Manufacturing    Co.  ..  Front  Cover 

Gold  Car  Heating  &  Lighting  Co..  vi 

Gould  Coupler  Co ii 

Homestead  Va'.ve  Mfg.  Co :r 

Hunt-Spi!ler  Mfg.  Co xi 

H.    W.   Johns-Manville   Co xix 

Independent    Pneumatic    Tool    Co.  .      ii 

Lawrenceville     Bronze    Co xv 

Locomotive  Superheater 

CoTipany Front  Cover 


NAME 

Long,    Clias.    R..   Jr.,    Co 

Magnus    Metal    Company 

.Manning,  Maxwell  &  Moore.  .  .  . 
McConway  &  Torley  Company.. 

Nathan  Manufacturing  Co 

National  Car  Wheel  Co 

National  Malleable  Castings  Co. 

National  Tube  Co 

Niles-Bement  Pond  Co 

Pittsburgh  Coal  Co   

Pittsburgh  Pneumatic  Co 


Page 


Pittsburgh    Steel    Foundry 

Company Back  Cover 
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Standard   Heat   &    Ventilation 
Company,   Inc , 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE! 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 

CHICAGO        -    Fisher  Building. 

ST.  LOUIS       -    Missouri  Trust  Building. 

RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published   monthly,   except   June,    July    and    August,   by    The    Railway    Club   of    Pitts- 
burgli,  J.    1).  Anderson,   Secretary.   General   Offices,   Pcnna.   K.   K.,   Pittsburgh,   Pa. 

fc^"i-       Pittsburgh,  Pa.,  November  28,  1913.    ^^JcPefcop,' 

OFFICERS     FOR    1913—1914 

President 

.\.    {;.    .MJTCIlEi-L, 

Supt.    Monon.    ])iv.,    P.    K.    K., 

S.   S.,   Pitt.'^burgh,   Pa. 

First    Vice    President  Second    Vice    President 

F.    .M.    .Mc.\Ln/rN',  T.    C.    CODE, 

Supt.  M.  V.  &  R.  S.,  :\Ionnn.  Cunn.  R.  R.,  (itncral    Manager,   W.   P.   T.   R.    R., 

Pittsburgli,    Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

T.    n.    AXDERSOX,  F.    II.    STARK, 

Chiuf   Cferk,    Supt.    M.    P.,    P.    R.   R.,  Supt.    Montour    R.    R., 

-!07    Penna.    Sta'.ion,    Pittsburgh,    Pa.  Coraopolis,    Pa. 

Executive    Committee 
L.   H.   TURNER,  1).    1.    REDDl.VC, 

Supt.    M.    P.,    P.   &   L.    E.    R.    R.,  Asst.  Supt.  .M.  P..  P.  &  L.  E.  R.  R., 

I'i.tslnirgh,    Pa.  ^IcKets    Rocks,    Pa. 

F.    R.    .McFE.\TTERS, 
Supt.    Union    R.    R., 

Port    Perry,    Pa. 
Finance   Committee 
D.    C.    NOBLE,  E.    K.    COXXEEL^', 

President.  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.     E.    POSTLETHWAITE,  A.    L.  HUMPHREY, 

^Manager  Sales,  Pressed  Steel  Car  Co.,  \'ice  Pres.  &  Genl.  Mgr.,  W.  -\.  B.  Co., 

Pittsljurgh,    Pa.  Wilmenling,    Pa. 

L.    C.    BIHLER, 
Tra'fic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,     Pa. 
Membership     Committee 
I).   M.  HOWE,  II.    II.    M.VXFIELD, 

Manager,    Jos.    Dixon    Crucible    Co.,  Master  Mechanic,    P.   R.    R., 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

CHAS.    A.    LIXDSTROM,  A.    STUCKI, 

Asst.    to   President,    Pressed   Steel    Car   Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.   DAMBACH,  O.    S.    PULLI.VM, 

Supt.    W.    p.   T.    R.    R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co., 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

FR.VXK  J.   LAX  AH  AX, 

PreMdent,    Fort   Pitt   Malleable   Iron    Co., 

Pittsburgh,    Pa. 

Entertainment     Committee 

STEPHEX'    C.    M.\SOX,  K.    H.    BL.VCKALL, 

Secv.,    The    McConway    &    Torlev    Co.,  Railway    Supplies, 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

D.    LI.    .VMSBARV, 

Dist.    Manager,    Dearborn   Chemical   Co., 

Pittsburgh,    Pa. 

Past    Presidents 

T    H.   McCONNELL October,   1901,  to   October,   1903. 

"L.   H.   turner X'ovember,  V.»C,.  to   October,  IfXio. 

F.   H.   STARK Xovember.   ]9(l.";,  to  October,  1907. 

*  H    W.   watts Xovember,  1907,  to  April,   190S. 

D.    T.   REDDINCt Xovember,   ]9(I,S,  to   October,   1910. 

F.'  R.   McFEATTERS Xovember,   1910,   to   <  )ctober,   1912. 

*  Deceased. 

Meetings    held   fourth    Friday   of   each   month,    except   June,   July   and    August. 


PROCEEDINGS  OF  MEETING, 

NOVEMBER  28th.  1913. 

The  mcetiii^Q'  was  called  to  order  at  the  Mononyahcla  House. 
Pittsburgh,  Pa.,  on  Frida}-.  Xovember  2S>.  1913.  at  8  o'clock. 
P.  M..  by  President  A.  G.  ^litchell. 

The   following"  j'jcrsons   registered : 


^lEMBERvS 

Amsbary.    1).    11. 

Herbick.   X. 

Anderson,    j.    I). 

Higgins.    H.    L. 

Ashlev.  F.  P.. 

Howe,    Harry 

Babcock.  F.  H. 

Hudson.  W.  L. 

Baker,  E.  C. 

Hurlev,  Theo. 

Battinhouse,  T. 

Knight,  E.  A. 

r.alsley.  W.  T. 

Lanahan.  Frank  J. 

lierg.  K. 

Laughlin.   E.   J- 

P.rantlinger.    j.   11. 

Lindstrom.  Chas.  A 

Brewer,    \\".  "A. 

Low.    I.   R. 

l')Uech.ner,   W.   A. 

Lowry.    R.    ^^'. 

Burry,   \'.  J. 

Lvnn.   Sani'l 

P)Urke,  ^^'m. 

IMason,  Stephen  C. 

Cassiday.  C.  R. 

Maxficld.   H.   H. 

Chapman.   15.  D. 

Alensch.   E.    M. 

Code,  J.  G. 

AliUar.  C.  W. 

Cole.  Jewett 

Mitchell.  A.   F. 

Copeland,  Thos.  F. 

^litchell.  A.   G. 

Codk.  Jos.  A. 

McFarland.  H.  L. 

Courtnev.  1).  C. 

McFeatters,  F.  R. 

Dambach.  C.  O. 

?^IcXaight,  A.  H. 

Deneke,  W.  F. 

^IcXulty.  F.  ^r. 

Detwiler.  U.  G. 

Xewman,  L.  L. 

Donovan.  P.  H. 

Xoble,  D.  C. 

Duggan,   E.   J. 

Pearson,  A. 

Falkenstein,  \\'.  H. 

T\M-rv,  W.  E. 

Ferren.  Robt.  O. 

Porter,  H.  A'. 

Forsythe.   Geo.   H. 

Postlethwaite.  C.  E. 

Frazier,   E.   T..   Tr. 

Pratt,  I.  D. 

Gillespie.  W.    1." 

Pulliam,  0.   S. 

Greiff.  J.  C. 

Rabold,  A\'.  E. 

Grewe.  H.   F. 

Raser,  Geo.  P>. 

Grove.  E.  ^1. 

Ream,  A.  PL 

Harriman.  H.  A. 

Redding,  D.  J. 

Hays,   Milton  D. 

Richardson,  L. 

Havnes.  T-  E. 

Richardson,  W.   P. 

Herrold.'A.   E. 

Robbins.  F.  S. 

Runscr,    1\.   W.  '['(joiiicn  .   |.    [. 

Kyaii.  W.  F.  Turner.  Walter  \'. 

Schoiiil)er^-.  W.  T.  L'lmer.  E.  F. 

Shc.urek,  T.  L.  W  alter.  W.  A. 

Smith.   [.  1'..  Warne.  T-  C. 

Smith,  j.    II.  Wardale.  X.  II. 

Snu)()t.    W.    D.  Wittig-.  Wm. 

Summers.   ].  R.  Wright.  R.  V. 

W\ke.  J.  ^^^' 

XISITORS. 

Amhill.  P.  Hinklev.  H.  W. 

iJarton.  J.  H.  Huston,  F.  T. 

P.oo-gs.  A.  C.  Jones.  W.  H. 

Caldwell.   W.    T-  Keiper,  R.  H. 

Dodds.  A.  W.  "  Alaier,  J.  L. 

Englert.  A.  F.  McGinnis.  D.  S. 

Evans.  R.  W.  Pickett.  H.  D. 

Fulton.  A.  M.  Super,  S.  L. 

Garrett.  C.  W.  Sarver.  0.  E. 

Henrv.  L.  C.  Warne.  H.  A. 

Plunter.    J.    A.  Watkins.  G.   H. 

The  call  of  the  roll  was  dispensed  with,  because  of  having 
a  record  of  the  attendance  on  the  registry  cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed v.ith.  they  having  been  already  printed  and  distributed. 

The  Secretary  announced  the  following  applications  for 
membership : 

r)Oggs.  A.  C..  Civil  Engineer,  Penna.  Co.  294  East  Second 
Street.  Beaver  Pa.     Recommended  by  E.  A.  Knight. 

Burt,  ]\Iorris  F.  Jr.,  Draftsman,  l^^orough  Engineer.  South 
Brownsville,  Pa.     Recommended  by  D.  H.  Kinter. 

Courtney.  H.,  Draftsman.  P.  &  h.  E.  R.  R.,  102  Freeland  Street, 
Pittsburgh.   Pa.     Recommended  by  V.   J.   TUirry. 

Emery.  E..  Railway  Supplies.  1305  Farmers  Bank  Building, 
Pittsburgh,  Pa.     Recommended  by  R.  H.  Blackall. 

Englert.  A.  F..  Chief  Piece-Work  Clerk.  American  Locomotive 
Company.  2  Drum  Street.  N.  S.,  Pittsburgh,  Pa. 
Recommended  by  William  Wittig. 

Fleharty.   J.    H.,   Assistant    Manager,    Jos.   T.    Ryerson   &   Son, 
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Western    Reserve    Buildino;.    Cleveland.    O.       Recom- 
mended by  G.  I\I.   Basford. 

Hershey.  Jas.  E.,  Insurance  Solicitor.  226  Frick  Building-.  Pitts- 
burgh,  Pa.     Recommended  by  J.   Rush  Snyder. 

Hink,  Geo.  L..  Piece-Work  Inspector,  P.  R.  R.  Redman  Mills, 
Pa.     Recommended  by  A.  J.  \  oigt. 

Hinkley,  H.  W..  Civil  Engineer,  Penna.  Co.,  1882  Clayton  Ave., 
N.  S..  Pittsburgh,  Pa.    Recommended  by  E.  A.  Knight. 

Hughes,  H.  H..  Pittsburgh  Sales  Manager.  Hooven,  Owens, 
Rentschler  Co..  617  Oliver  Building,  Pittsburgh.  Pa. 
Recommended  by  S.   D.   Shook. 

Jameson.  A.  A.,  Clerk,  Penna.  R.  R.,  410  Colonial  Apartment, 
Wilkinsburg,   Pa.     Recommended  by  \\'.  E.  Rabold. 

Kennedy.  O.  E.,  Auditor.  Little  Kanawha  Syndicate  Lines.  514 
Oliver  Building,  Pittsburgh,  Pa.  Recommended  by 
Frank  Ryman. 

Mahey,  Chas.  G..  Bookkeeper,  Expanded  ]\[etal  Fireproofing- 
Co.,  541  Wood  Street.  Pittsburgh,  Pa.  Recommended 
by  F.  :\I.  McXulty. 

]\IcGough.  J.  E.,  Locomotive  Engineer,  W.  P.  T.  Ry.,  East 
Carnegie.   Pa.     Recommended  by  C.  O.   Dambach. 

Oliver.  R.  G.,  Pittsburgh  Representative,  INIerser  &  Co.,  5133 
Jenkins  Arcade,  Pittsburgh,  Pa.  Recommended  by 
B.  Kopfershmidt. 

Pie,  J.  J.,  Gang  Leader.  Penna.  R.  R..  320  Orchard  Street,  Knox- 
ville.   Pa.     Recommended  by  A.   J.   A'oigt. 

Searle.  J.  AL.  Chief,  Division  of  Smoke  Inspection,  City  of 
Pittsburgh,  Xixon  Building.  Pittsburgh,  Pa.  Recom- 
mended by  J.  B.  Anderson. 

Spielman.  J..  Engineer,  ^I  of  W.  B.  &  O.  R.  R..  Pittsburgh.  Pa. 
Recommended  by  C.  O.  Dambach. 

Trautman.  H.  H.,  Clerk,  Penna.  R.  R.,  Box  317.  Wilmerding, 
Pa.     Recommended  by  A'.  V.  W^ood. 

Tutwiler,  L.  H..  Traveling  Storekeeper,  B.  &  O.  R.  R.,  Pitts- 
burgh, Pa.     Recommended  by  J.  H.  Cooper. 

Watkins,   Geo.   H.,   Assistant   ^Master   Mechanic,   Penna.   R.   R., 
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28tli    and    Liberty    Avenue.    Pittsbuii^h,    I'a.      Recom- 
mended by  H.  H.   Maxfield. 

\\'oods.  Floyd  F.,  Special  Representative.  Epping-Carpenter 
Pump  Co..  1376  ^lontezuma  Street,  Pittsburgh,  Pa. 
Recommended  by  S.  D.  Shook. 

Yon.  Harry  C.  Scale  Agent.  Penna.  R.  R..  532  Fallowfield  Ave,^ 
Charleroi.  Pa.     Recommended  by  B.  F.  Livingston. 

Zortman.  C.  E..  Division  Engineer,  Penna.  R.  R..  1003  Penn 
Ave..  Pittsburgh.  Pa.  Recommended  by  A.  G.  ^litchelL 

The  Secretarv  announced  the  death  of  ^Ir.  T-  McAndrews, 
General  Yard  Master,  Pennsylvania  Lines  A\'est.  who  became  a 
member  of  the  Club.     April  22.  1904. 

SECRETARY :  We  have  a  communication  from  A.  ]. 
Merrill.  Secretary.  Southern  &  Southwestern  Railway  Club, 
Atlanta.  Ga..  to  Mr.  F.  ^L  ^IcXulty.  First  A'ice  President  call- 
ing attention  to  a  pamphlet  on  '"Handling  modern  trains  from 
the  air  brake  standpoint"  by  Robert  Burgess  of  The  Westing- 
house  Air  lirake  Co..  read  before  the  Southern  &  Southwestern 
Railway  Club  in  the  month  of  July  191 3.  This  pamphlet  can  be 
obtained  from  ]\Ir.  Merrill  at  a  cost  of  seven  cents  per  copy. 

PRESIDEXT :  We  will  now  proceed  with  the  paper  of 
the  evening,  on  "Workmen's  Compensation,  a  Study  in  Evolu- 
tion." by  -dr.  C.  W.  Garrett.  Secretary.  Committee  on  Work 
men's   Compensation.   Pennsylvania  Lines  \\'est  of  Pittsburgh, 

WORKMEN'S  COMPENSATflON,  A  STUDY 
IN  EVOLUTION. 


By   C.   W.  Garrett.   Secretary.  Committee  on  Workmen's   Com- 
pensation, Pennsylvania  Lines  West  of  Pittsburgh. 


"Workmen's  Compensation"  is  but  one  branch  of  "Work- 
ingmen's  Insurance."  which,  in  turn,  is  but  one  of  many  kindred 
divisions  in  the  general   "Labor  Legislation"   movement. 

\\'orkmen's  Compensation  is  generally  understood  to  mean 
any  or  all  of  the  several  plans  under  which  a  workman  injured 
in  the  course  of  his  employment  shall  automatically,  while  dis- 
abled by  such  injury,  be  paid  a  certain  part  of  his  usual  wage. 


regardless  of  any  questions  as  to  liability  or  fault.  The  other 
fields  of  workingmen's  insurance  are  classed  broadly  as  "Sickness 
Insurance"  ( including  injuries  while  not  on  duty  and  occupa- 
tional disease).  "Old  Age  Insurance"  (or  Pensions),  and  "I'n- 
employment  Insurance"  (  or  the  payment  of  partial  wages  while 
involuntarily  out  of  employment ) .  Each  of  these  branches  has 
been  developed  independently.  Imt  there  is  now  evolving  a 
tendency  to  consider  them  together  and  correlate  them  logically. 

A  great  deal  of  attention  has  l)een  given  all  these  problems 
m  European  countries  for  many  years,  but  it  is  only  recently 
that  nuich  interest  has  been  taken  in  them  in  the  I'nitefl  States. 
Here,  matters  have  not  progressed  far  enough  to  enlist  any 
interest  in  a  comprehensive  plan  for  covering  all  the  branches 
of  workingmen's  insurance,  but  there  has  been  a  popular  demand 
for  some  sort  of  workmen's  compensation  legislation  that  would 
be  compatible  with  our  democratic  ideas  as  to  "equal  rights  for 
all," — employers,  workmen,  and  the  public. 

This  is  the  department  of  workingmen's  insurance  in  which 
you  as  railroad  men  are  just  now  most  interested,  for  there  is 
pending  national  legislation  on  the  subject  applicable  to  all  com- 
mon carriers,  the  result  of  a  stud}-  by  a  special  Government 
Commission  wdiich  reported  in  December  191 1:  and  while  no 
immediate  action  on  the  report  is  to  be  expected,  the  general 
discussion  which  it  has  invoked  will  doubtless  lead  to  some 
future  legislation. 

As  Pittsburghers,  aou  are  also  particular]}  interested  in  the 
problem,  for  in  "A\'ork  Accidents  and  the  Law,"  by  Crystal 
Eastman,  fa  report  on  r)ne  sectiou  of  the  famous  "Pittsburgh 
Survev,"  )  vour  comnnmit\'  has  been  held  u])  to  the  world  as 
a  "horrible  example"  of  the  failure  of  em])loyers  to  make  any 
provision  for  their  injured  men,  and  of  the  misery  and  went 
which  follow  almost  inevitably  in  the  wake  of  all  serious  in- 
dustrial accidents  not  compensated  for.  It  is  true  that  the  rejiort 
Avas  made  just  before  the  adoption  of  a  more  liberal  policy  in 
iihis  matter  on  the  part  of  some  of  the  employers  concerned,  and 
the  book  even  mentioned  this  new  policy  :  but  the  newer  condi- 
tions have  not  been  so  widely  advertised  as  the  old.  and  the 
-world  is  still  having  its  attention  called  daily  to  the  old  report. 

Within  the  last  four  vears.  laws  have  been  passed  in  six- 


teen  individual  states  providing'  compensation   for  workmen  in- 
jured   in   tluir   industries.     These   states  are:''' 

Arizdua,    H)i2.  ^ 

Cali  fornia,    n^i  i . 
.  Illinois,   Kji  1  and  1913. 

Kansas,  191 1. 

!\[aryland,  1910  and  1912. 

^Massachusetts,  1911. 

^Michigan.  1912. 

Nevada,  191 1. 

Xew  Hampshire,  i(;ii. 

Xew  Jersey,   191 1. 

Xew  York,    1910. 

Ohio,  191 1  and  1913. 

Rhode   Island,    1912. 

Washington,   191 1. 

W'est  X'irginia.   19 13. 

A\'isconsin,  191 1  and  1913. 
In  a  few  of  them  the  c()m])ensati()n  laws  have  attempted  to 
be  broad  enough  to  include  railway  employees  in  their  workings, 
but  in  the  most  of  them,  all  men  employed  in  interstate  com- 
merce have  been  omitted  or  excluded  from  the  ])rovisions  of  the 
act,  and  as  most  of  the  employees  of  the  railways  have  been 
legally  held  to  be  engaged  in  interstate  commerce,  any  general 
application  of  the  compensation  plan  to  railwav  employees  must 
await  congressional  action. 

In  several  other  states,  special  commissions  have  been  at 
work  :  some  of  them  have  re]Dorted  but  the  recommended  legisla- 
tion has  failed  of  passage.     Among  these  is  Pennsylvania. 

Since  you  have  doubtless  seen  the  report  of  the  Commission 
of  your  own  State,  and  know  in  a  general  way  what  is  pro- 
posed in  the  way  of  national  legislation,  I  have  thought  that  you 
would  be  more  interested  in  hearing  something  of  the  general 
history  of  the  movement  and  its  gradual  development,  or  evolu- 
tion, than  in  the  details  of  the  various  bills  passed  and  proposed. 
A  century  ago  there  was  no  workmen's  compensation  prob- 


*  Sulisequcnt  to  the  preparation  of  this  paper,  inf'^rmatioii  was 
received  of  the  passage  of  Compensation  hills  in  six  additional  States 
during  1913;  Connecticut,  Iowa,  Xel)raska,  Minnesota,  Oregon  and 
Texas:  and  of  the  modification  of  previous  laws  in  four  States:  Cali- 
fornia, Kansas,  Nevada  and   New  Jersey. 


lem.  Industries  were  simple,  employing  at  the  most  but  a  few 
men,  and  these  usually  at  hand  work  for  which  they  selected  and 
in  most  instances  owned  their  own  simple  tools.  When  a  man 
■Nvas  injured,  the  injury  was  rarely  serious,  and  the  fault  was 
entirely  his  own  or  that  of  his  friend  who  worked  with  him.  If 
he  was  unable  to  care  for  himself  and  family  while  not  able  to 
work,  they  became  public  charges.  No  one  thought  of  asking 
the  employer  to  assume  any  responsibility  except  such  as  any 
other  citizen  might. 

But  as  industries  developed  in  size  and  complexity  with  the 
introduction  of  steam  power  and  machinery,  the  relations  of 
employer  and  employed  imderwcnt  a  gradual  modification. 
Within  a  few  decades,  plants  had  become  so  large  that  an  em- 
plover  could  no  longer  be  acquainted  with  each  of  his  men 
and  their  individual  capability,  but  it  was  apparent  that  he  must 
be  held  to  some  sort  of  responsibility  for  the  personal  safety  of 
his  employees.  From  the  recognition  of  more  or  less  legal 
responsibility  for  damages  to  a  man  injured  through  what  could 
clearly  be  proven  to  be  the  fault  of  the  employer,  arose  the 
principle  of  "employers'  liability." 

At  first  this  liability  was  very  slight  and  but  seldom  proven, 
and  was  hardly  worthy  of  the  name.  It  was.  in  1837,  almost 
completely  overthrown  by  the  decision  in  the  much-written- 
about  "Priestly  case"  (in  England),  which  became  the  precedent 
in  all  cases  where  the  fault  of  a  "fellow  servant"  could  be  shown 
bv  the  employer  to  have  been  responsible  in  whole  or  in  part 
for  the  injury.  This  was  a  case  in  Avliich  a  butcher's  helper  was 
injured  through  the  carelessness  of  a  wagon  driver  in  the  same 
emplov.  A  claim  for  damages  was  entered  against  the  butcher, 
but  it  was  held  that  he  should  no  more  be  liable  for  the  act  of 
the  driver  than  should  the  helper  who  was  working  with  him 
and  was  injured,  and  that  to  hold  an  employer  liable  for  all  the 
acts  of  his  servant  might  have  such  far-reaching  consequences 
as  to  be  most  inconvenient  and  even  absurd. 

This  was  doubtless  fair  enough  in  the  case  at  issue,  but  as 
industries  grew  so  large  and  complex  that  in  nearly  all  cases  of 
injurv  it  could  be  shown  that  some  co-worker  was  at  least  in 
part  at  fault,  the  basing  of  all  subsequent  decisions  on  this 
precedent  resulted  in  depriving  most  injured  men  of  assistance 
at  law. 


Another  bar  to  recovery  of  daniafi^es  in  many  cases  was  the 
<loctrine  of  "assumption  of  risk,"  a  survival  also  frc^m  the  days 
of  simple  employment.  ]W  this  doctrine,  each  man  upon  enter- 
in,q'  the  empU^v  of  another  was  supposed  to  assume  all  the  risks 
of  that  employment,  on  the  theory  doubtless  that  the  wage  was 
based  in  part  on  that  risk.  The  practical  result  of  this  assump- 
tion was  that  in  injuries  where  no  one  was  at  fault,  but  the 
accident  was  due  to  inherent  risks  in  the  employment,  there 
^vas  no  possibility  of  recovery  of  damages. 

Still  another  bar  to  recovery  was  found  in  the  doctrine  of 
^'contributory  negligence."  under  which  if  it  could  be  shown 
that  the  injured  man  was  in  any  way  careless  or  at  fault, 
although  the  main  fault  may  have  been  that  of  the  employer, 
he  had  "contributed"  to  the  cause  of  the  injury  and  the  employ- 
er could  not  be  held  liable  for  damages. 

The  net  result  was  that,  say  forty  years  ago,  the  burden  of 
industrial  accidents  fell  mainly  on  the  injured  men  and  their 
families,  pretty  much  the  world  over.  The  w^eight  of  this  burden 
was  of  course  felt  most  in  those  countries  where  wages  were 
low  and  competition  for  places  keen,  and  it  was  in  those  coun- 
tries that  the  problem  of  distributing  this  burden  first  became 
a  subject  of  general  and  vital  interest.  For  when  the  wages 
■of  workmen  amount  only  to  the  actual  cost  of  necessary  sub- 
sistence, there  is  no  reserve  to  tide  over  any  period  without 
wages,  and  the  need  of  financial  assistance  in  such  emergencies 
is  urgent. 

The  first  efifort  to  meet  this  need  w^as  made  by  the  work- 
men themselves.  They  banded  together  in  mutual  aid  and 
""Friendly  Societies,"  in  which  the  main  feature  was  an  insur- 
ance against  the  loss  of  wages  from  either  accident  or  sickness. 
Eut  in  the  very  countries  where  such  assistance  was  most  needed, 
workmen  were  least  able  to  avail  themselves  of  it,  for  the  plan 
involved  setting  aside  regularly  a  portion  of  the  wages  to  pro- 
vide the  insurance,  which  they  could  ill  afifbrd  to  spare.  These 
societies  were,  however,  successful  in  so  large  a  measure  that 
they  have  continued  through  all  the  changing  conditions  today. 
We  have  an  example  of  the  application  of  their  principles,  mod- 
ernized, in  the  Relief  Departments  of  the  Pennsylvania,  Balti- 
more and  Ohio,  and  several  other  railroads. 

In  continental  Europe,  the  need  of  some  state  or  national 


action  for  the  relief  of  those  injured  in  the  course  of  their 
occupation  was  greatest,  and  Germany  was  the  first  country 
to  take  such  a  step.  The  movement  was  inaugurated  by  the 
passage  of  laws  compelling  employers  of  certain  classes  to  assist 
the  voluntary  associations  for  accident  and  sick  insurance.  This 
was  followed  with  a  law  making  employers  liable  for  accidents 
where  any  fault  whatever  could  be  shown  to  lie  at  their  door^ 
but  applied  only  to  mine  operators.  Due  probably  to  the  active 
interest  shown  by  Bismarck,  as  well  as  to  the  earnest  pleading" 
of  economists  and  philanthropists.  Emerpor  ^^'illiam  I.  in  i88i, 
launched  the  movement  for  the  first  real  ^^'orkmen"s  Compensa- 
tion Act  of  the  world,  which  was  passed  in  18S4,  much  to  the 
financial  relief  of  the  peasant  workmen  of  the  empire.  It  was  a 
comprehensive  system  of  compulsory  insurance,  in  the  cost  of 
which  the  employers  and  workmen  shared,  and  in  the  operation 
of  which  each  had  a  voice,  subject  to  governmental  regulation 
and  control. 

After  watching  the  result  in  Germany  for  a  few  years,  other 
European  countries  passed  various  laws  toward  the  same  end. 
Austria,  Hungary,  Belgium,  Italy.  France,  Denmark.  Spain,  Nor- 
way, Sweden,  the  Netherlands,  and,  finally.  Great  P)ritain,  passed 
\\'orkmen's  Compensation  laws,  but  in  all  these  countries  the 
employers  were  required  to  pay  the  entire  cost  of  the  insurance 
against  accidents  due  to  the  employment.  The  Australian  States, 
and  a  number  of  British  dependencies  also  adopted  the  European 
plan.  Only  last  year,  the  republic  of  Switzerland,  by  referendum 
vote,  approved  a  compulsory  compensation  plan  appl}ing  to 
practically  all  industries,  the  premiums  to  cover  accidents  due 
to  the  employment  to  be  paid  entirely  by  the  employers. 

Some  of  these  European  plans  provide  that  the  employers 
should  pay  the  accident  benefits  direct  to  the  injured  men  :  some 
that  a  state  insurance  fund  or  an  association  of  employers  should 
receive  the  premiums  and  disburse  the  benefits  :  others  made  it 
optional  which  plan  should  be  adopted  by  individual  employers. 

It  was  not  until  about  1898  that  writers  in  the  I'nited  States 
began  to  take  an  interest  in  the  subject  of  Workmen's  Compensa- 
tion, and  to  call  attention  to  the  fact  that  ours  was  the  only 
industrial  coun.try  which  had  taken  no  action  for  the  relief  of 
injured  workmen.  The  few  pioneers  did  not  succeed  in  awaken- 
ing any  very  general  interest  in  the  matter  until  about  ten  years 
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ago,  when  writers  and  students  of  industrial  problems  began 
to  flood  the  country  with  articles  on  the  subject,  and  organiza- 
tions of  employers,  workmen  and  jihilanthropists  tyrned  to  a 
serious  studv  of  the  problem  of  caring  for  injured  workmen  and 
their  families. 

In  the  meantime,  during  the  last  twenty  years,  there  had 
been  many  changes  made  in  the  em])lo\ers"  liabilit}'  laws  of  the 
States  and  of  the  nation.  These  have  been  gradually  broadened 
until  the  relation  of  the  employer  and  employee  has  been  prac- 
ticalh'  reversed.  \\'here  formerly  the  employer  could  be  held 
accountable  only  when  it  could  be  proven  beyond  a  doubt  that 
he  was  at  fault,  now  he  is  held  responsible  for  practically  all 
accidents  unless  he  can  show  that  the  injured  man  was  himself 
solely  to  blame  :  or  he  is  held  proportionately  responsible  with  the 
injured  man  on  the  basis  of  their  "comparative  negligence." 

P)Ut.  during  the  period  of  transition,  there  has  been  inter- 
minable litigation  over  most  of  the  important  cases,  and  often 
several  years  have  elapsed  between  the  date  of  the  injury  and 
the  recoverv  of  a  judgment.  And  when  the  case  was  finally 
settled,  the  man  has  found  himself  out  of  employment.  The  cost 
of  this  litigation  has  absorbed  a  goodly  portion  of  the  money 
]iaid  bv  the  employers,  so  that  the  injured  man  (or  his  family) 
has  usually  suffered  great  financial  distress,  in  addition  to  the 
pain  of  the  injury  or  the  loss  of  the  breadwinner. 

The  result  has  been  that  in  the  last  decade  there  has  devel- 
oped a  prettN'  general  demand  in  this  country  that  the  employers' 
liability  laws  should  be  superseded  by  a  ^\'orkmen"s  Compensa- 
tion svstem.  Instead  of  settling  for  personal  injuries  on  the  old 
basis  of  fault,  it  is  the  tendency  on  every  hand  to  insist  that  all 
personal  injuries  be  compensated  for.  unless  the  injured  man 
was  grossly  negligent  of  his  onvu  safety,  and  that  this  compensa- 
tion be  paid  dirccth-  to  the  beneficiaries  without  being  wasted 
in  lawyers  fees  and  court  costs. 

In  response  to  this  demand,  the  first  real  Workmen's  Com- 
pensation Act  to  get  upon  the  statute  books  in  the  I'nited  States 
was  one  of  the  federal  government,  of  May  30.  1908.  providing' 
for  the  continuation  of  wages  for  one  year  to  men  injured  in 
any  of  the  particularly  hazardous  branches  of  the  government 
service,  where  the  work  and  risk  were  similar  to  conditions  in 
plants  of  private  employers,  and  for  the  continuation  of  the  wage 
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payments  for  one  year  to  the  dependents  of  those  killed  in  that 
service. 

The  following"  year.  Alarch  4.  Kjot).  Montana  passed  an  act 
establishing  a  state  co-operative  insnrance  fnnd  covering  men 
employed  in  the  mines  of  that  State,  the  premiums  being  paid 
jointly  by  the  employers  and  the  miners,  but  two  years  later  this 
law  was  declared  imconstitutional. 

On  June  i8th  of  the  same  year,  ATassachusetts  passed  an 
act  authorizing  an  employer  who  so  desired  to  try  a  compensa- 
tion plan,  but  nothing  came  of  the  experiment  and  the  law  was 
superseded  by  an  act  of  191 1  providing  for  a  state  insurance 
fund  in  w'hicli  employers  might  optionall}-  insure  their  workmen 
against  accident. 

On  April  7.  1910.  the  legislature  of  ^Maryland  authorized 
the  Counties  of  Allegheny  and  Garrett  to  establish  co-operative 
insurance  funds  for  the  coal  miners  in  those  counties,  the 
premiums  being  paid  equally  by  employers  and  miners. 

The  legislature  of  Xew  York  then  passed  two  bills ;  the 
first  comprehensive  Workmen's  Compensation  Acts  in  this  coun- 
try. The  first  one,  approved  ^lay  24.  ic)io,  provided  an  optional 
plan  of  compensation  covering  all  industries  but  the  railroads. 
It  still  stands  but  it  is  not  extensively  used.  The  second  one, 
approved  June  25.  1910,  provided  for  compulsory  compensa- 
tion of  workmen  injured  in  the  particularly  hazardous  industries, 
including  railroads.  lUit.  on  the  ground  that  it  would  deprive 
employers  of  their  property  without  due  process  of  law,  includ- 
ing trial  by  jury  as  guaranteed  by  the  State  constitution,  this 
^ct  was,  on  !March  13,  191 1.  declared  unconstitutional. 

There  were  presented  about  that  time  (in  191 1)  a  deluge 
of  Commission  reports ;  hundreds  of  compensation  bills  were 
introduced  in  the  41  legislatures  in  session,  and  ten  states 
passed  \\''orkmen's  Compensation  Acts  in  191 1;  four  more  in 
191 2.  and  at  least  one  additional  in  1913.  while  several  States 
modified  their  previously  adopted  plans. 

Of  these  fifteen  Acts,  two  (Ohio  and  \\'est  A'irginia)  only, 
provide  that  any  portion  of  the  expense  is  to  be  borne  by  the 
insured,  in  each  case  the  em]iloyer  being  permitted  to  deduct 
10  per  cent  of  the  premiums  from  wages  of  the  workmen.  In 
all  the  other  States  the  expense  is  to  be  borne  entirely  by  the 
emplover.     Three  of  the  acts   establish   State   Insurance  Funds 
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for  handlinp^  the  entire  compensation  matter.  Washington.  Ohio 
and  West  \'ir<:^inia.  Two.  Massachusetts  and  Maryland,  provide 
that  the  compensation  shall  be  covered  by  insurance  in  approved 
orjranizations.  but  leave  it  ()i)ti()nal  with  the  employer  whether 
he  shall  use  this  plan  or  continue  under  the  employers'  liability 
laws.  The  ten  other  States,  Arizona,  California,  Illinois,  Kansas, 
Michigan,  Nevada.  Xew  Hampshire.  Xew  Jersey,  Rhode  Island, 
and  ^^'isconsin,  have  provided  systems  of  compensation  to  be 
paid  direct  by  the  employer,  but  have  usually  left  it  optional  with 
him  as  U)  whether  he  will  come  under  the  plan  or  continue  to 
take  his  chances  under  the  laws  of  liability,  although  in  most 
cases  the  common  law  defences  of  assumption  of  risk,  contri- 
butory negligence,  and  the  fellow  servant  rule  are  abolished  or 
greatly  modified  in  favor  of  the  workman. 

As  about  half  a  dozen  of  these  state  laws  have  already  stood 
the  test  of  constitutionality  before  the  highest  courts,  it  is  prob- 
able that  most  or  all  of  them  will  stand,  as  their  framers  have 
been  careful  to  avoid  the  rocks  on  which  the  New  York  com- 
pulsory law  split,  and  that  they  will  be  followed  by  similar  acts 
in  the  other  states  until  the  field  is  pretty  well  covered. 

An  effort  has  been  made  to  standardize  such  state  legisla- 
tion, and  three  conferences  have  been  held  for  this  purpose.  At 
the  one  in  Chicago  a  couple  of  years  ago,  representatives  of 
nearly  all  the  State  Commissions  then  engaged  in  formulating 
compensation  bills  agreed  in  a  general  way  that  such  bills  should 
"be  made  as  nearly  uniform  as  possible,  and  went  so  far  as  to 
decide  what  treatment  should  be  given  each  of  the  more  impor- 
tant details  in  such  legislation.  But  when  their  reports  were 
presented  to  the  various  legislatures,  not  very  nnich  uniformity 
"was  apparent  in  their  recommendations,  and  by  modifications  in 
the  legislatures  the  differences  were  made  still  greater,  so  that 
the  eft'ort  to  establish  similar  conditions  in  the  individual  states 
■seems  to  have  come  almost  entirelv  to  naught. 

Xor  does  any  action  along  state  lines  solve  the  problem  so 
far  as  the  em])loyees  of  interstate  carriers  are  concerned,  for  in 
matters  of  this  nature  thev  are  not  under  the  jurisdiction  of  the 
states  if  the  federal  government  chooses  to  handle  the  matter 
for  the  entire  countrv.  and  most  of  the  state  laws,  to  avoid 
any  question  of  doubt  on  this  subject,  have  specifically  exempted 
interstate  commerce  employees  from  the  provisions  of  their  acts. 
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To  cover  this  field,  a  Special  Commission  was  appointed  by 
the  government  in  19 lo  to  "make  a  thorough  investigation  of 
the  subject  of  employers'  liability  and  workmen's  compensation," 
and  this  Commission,  in  December  191 1,  presented  to  Congress^ 
through  the  President,  a  draft  of  a  compensation  plan  to  apply 
to  the  employees  of  the  interstate  carriers.  They  recommended 
making  it  compulsorv  upon  all  carriers  to  ]>ay  men  injured  in 
the  service  50  per  cent  of  their  wages  I  within  specified  limits) 
during  their  ])eriod  of  dissability ;  and  varying  percentages  of 
wages  to  their  dependents  for  eight  years  in  case  of  men  killed 
in  the  service.  The  maximum  death  benefit  under  the  bill  pro- 
posefl  would  be  $4,800,  and  the  maximum  disability  benefit  S6oo 
a  vear,  or  $50  a  month,  continuing  during  the  dissability. 

The  Commission  estimated  that  the  cost  to  the  railroads  of 
paving  these  benefits  would  be.  on  the  basis  of  the  accident 
experience  of  the  three  years  190S,  1009  and  19 10.  approximately 
$12,000,000  to  $13,000,000  a  year,  as  compared  with  a  present 
expenditure  for  settlement  of  accident  cases  of  about  Sio.ooo.ooo 
a  vear.  But  others  have  estimated  that  the  cost  would  be  con- 
siderably higher  than  the  commission's  figures,  perhaps  as  high 
as  $16,000,000  to  $18,000,000  a  year. 

As  all  the  monev  paid  out  under  such  a  plan  would  go  direct 
to  the  beneficiaries  for  whom  it  is  intended,  and  perhaps  half 
the  mone^■  now  spent  by  the  railroads  in  settlement  goes  into 
the  hands  of  others,  it  is  clear  that  the  injured  workmen  or  their 
families  would  actuallv  get  about  three  times  as  much  in  the 
aggregate  under  the  comoensation  plan  as  they  now  receive 
under  the  liabilitv  laws.  The  most  natural  thing  to  expect  then 
would  be  that  Uie  men  would  be  clamoring  for  the  passage  of 
an  act  which  would  substitute  for  the  present  unccrtaintv,  delay, 
litigation,  and  distress,  a  system  of  prom])!  and  unifurm  bene- 
fits aggregating  three  times  what  thev  now  receive.  Even  so 
late  as  last  week  Chairman  Suth.erland  of  this  Commission  ex- 
pressed himself  publicly  as  having  no  doubt  the  bill  would  be 
approvetl  b\-  the  next  Congress,  soon  to  convene.  He  bases  this 
prediction  largely  on  the  fact  that  a  number  of  the  labor  leaders 
expressed  their  a])proval  of  the  bill  at  the  time  it  was  drafted, 
and  the  I'rotherhood  of  Locomotive  Enginemen  is  on  record  as 
favoring  a   workmen's  compensation  ])lan. 

But  here  is  where  a  surprise  is  to  be  sprung  on  the  unsus- 
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pectin^"  counti'N'.  induing;"  Ci ingress  and  the  Ccjiumission.  All 
the  other  intlueiitial  llmtherhoods  of  railway  employees  have 
liad  eonventions  in  the  meantime,  and  are  now  not  only  on 
record  as  opposed  to  the  bill  as  dratted,  but  most  of  them  as 
o])posed  to  any  l)ill  wbieb  will  take  away  the  ])ossibility  of  the 
(X'casional  larj^e  awards  i;iven  injured  men  by  sym])athetic  juries, 
and  s'ive  them  instead  the  assurance  of  reasonable  and  automatic 
benefits  for  which  they  will  not  even  have  to  ask.  The  natural 
thini;-  would  be  to  exi)ect  the  o])position  to  such  a  plan,  if  there 
be  anw  to  come  from  the  railroads  wdio  would  have  the  bill  to 
i)av.  Ih-.t.  after  all  the  ai^itation  by  those  philanthropically  in- 
clined, after  ail  the  uri^int;"  by  the  students  of  social  problems 
and  economics,  that  onh-  bv  a  uniforn.i  compensation  plan  could 
injured  workers  be  given  just  and  adequate  assistance,  come  the 
uien  who  would  receive  all  the  benefit  and  say  they  do  not 
want  it. 

It  is  harflly  probable  that  any  legal  way  can  be  found  to 
give  tb.e  men  what  the}'  do  want — a  recourse  to  the  liability  law 
in  such  cases  as  they  feel  would  be  productive  of  a  large  jury 
award,  and  recourse  io  a  liberal  compensation  law  in  all  other 
cases — nor  is  it  probable  that  a  federal  compensation  bill  wdll 
be  passed  in  the  face  of  such  nearly  unanimous  opposition  on 
the  part  of  the  men  most  concerned.  The  chaotic  conditions  of 
todav  bid  fair,  then,  to  continue  indefinitely. 

I  should  like  to  be  able  to  ]M-e(lict  for  you  the  ultimate  out- 
come of  the  movement,  but  I  cannot.  An  ideal  compensation 
law  has  not  yet  been  evolved.  Paternalistic  Germany,  where 
all  the  conditions  most  favor  the  development  of  the  idea,  has 
taken  the  greatest  interest  in  the  subject  ever  since  she  made 
the  start,  but  with  all  her  progress  there  are  still  many  defects 
in  her  plan.  Perhaps  the  chief  one  is  that  a  certain  weak  ele- 
ment among  her  workmen  has  permitted  its  manhood  to  be 
imdermined  and  has  stooped  to  malingering  and  falsification  to 
keep  itself  on  the  government's  compensation  roll,  and  the  gov- 
ernment has  not  sufificiently  exerted  itself  to  prevent  this. 

Xo  one  can  tell  you  what  is  the  equitable  relation  between 
an  employer  and  his  injured  workman.  On  one  hand  it  is 
claimed  that  each  industry  must  bear  the  cost  of  its  accidents, 
and  that  the  only  way  to  accomplish  this  is  to  require  the 
emplover  to  pay  the  bill,  the  idea  being  that  he  will  add  the  cost 
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to  his  selling'  price.  It  is  of  course  readily  apparent  to  you  how 
difficult  this  would  be  for  a  railroad.  (Jthcrs  insist  that  the 
workman  should,  just  as  he  would  carry  any  other  insurance. 
pay  a  portion  of  the  cost,  so  that  when  it  comes  his  turn  to 
receive  accident  benefits  he  may  feel  that  it  is  an  arrangement  to 
which  he  has  contributed  his  share,  and  that  he  is  in  no  wise 
being  the  recipient  of  charity  or  "poor  relief"  by  another  name. 
Some  insist  that  the  disbursement  of  all  funds  should  be  by 
state  or  government  authorities,  others  that  this  should  be  a 
duty  of  the  employer,  and  there  are  points  of  advantage  on  each 
side.  There  are  a  hundred  other  questions,  equally  vexatious, 
which  must  be  solved,  and  usually  be  experiment,  before  an  ideal 
workmen's  compensation  plan  can  be  devised.  Indeed,  there 
are  many  able  men  who  insist  that  all  those  who  share  in  the  gain 
of  an  employment,  whether  through  wages  or  profit,  should  l^ear 
their  own  share  of  the  risk,  each  being  held  financially  respon- 
sible as  far  as  he  is  legally  or  equitably  responsible,  on  the  theory 
that  men  who  are  free  contractural  agents,  equal  in  the  sight  of 
the  law,  should  not  have  that  relation  altered  in  one  particular 
by  the  law  itself,  and  so  they  oppose  a  compensation  plan  alto- 
gether. 

The  problem  cannot  now  be  solved  on  the  basis  of  what  is 
idtimately  right,  or  even  just.  But  there  is  a  popular  demand 
for  some  sort  of  immediate  action,  and  if  we  as  citizens  and  as 
a  people  call  loudly  enough  for  some  more  experimental  laws, 
we  will  surely  get  them.  The  various  states,  and  possibly  the 
nation,  will  probably  try  all  sorts  of  plans  and  expedients  until 
they  simmer  down,  bv  process  of  elimination,  to  some  one  work- 
able plan  which  can  be  made  universal  in  its  application.  What 
that  will  be  we  cannot  even  guess,  but  it  must  be  made  up  of 
those  good  features  of  each  plan  which  can  stand  the  test  of  time 
and  experience,  as  the  "survivals  of  the  fittest."  and  must 
eliminate  the  many  features  which  are  now  stumbling  blocks 
lying  in  the  path  of  progress. 

PRESIDENT:  Gentlemen,  this  subject  is  of  vital  interest 
to  every  employer  of  labor  and  should  receive  a  full  discussion. 
]\Ir.  Garrett,  having  made  a  study  of  this  question,  is  both  able 
and  ready  to  answer  any  questions  you  may  desire  to  ask. 

:\IR.  GARRETT :  It  is  a  pretty  dry  subject,  and  not  know- 
ing just  what  details  you  might  be  interested  in,  I  only  considered 
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the  subject  from  an  academic  stan(l])()int  in  niv  paper,  and  have 
5^iven  you  a  history  of  the  general  movement.  lUit  I  have  with 
me  tabulations  of  ])ractically  all  the  laws  that  have  been  passed 
in  the  world,  and  if  there  is  an\'  jiarticular  ])oint  you  wish  to 
know  I  may  be  able  to  tell  \()u. 

^IR.  R.  \'.  WRIGHT:  The  speaker  brouj^ht  out  the  fact 
that  in  some  states  wo  have  laws  that  include  provision  also  for 
the  carriers.  I  wonder  if  he  has  any  information  as  to  just  how 
the  carriers  feel  about  it  in  those  i)articular  states,  or  how  it 
has  worked  otit  as  compared  with  previous  conditions. 

^IR.  Ci ARRETT :  Xew  Jersey  has  such  a  law  and  the 
Pennsylvania  Railroad  is  nominally  working  tuider  it.  What  it 
means  is  that  the}'  try  to  settle  their  cases  on  the  limits  estab- 
lished by  that  law.  lUit  they  do  not  often  succeed  because  the 
employers'  liability  law  applyingf  to  common  carriers,  enacted  by 
Congress,  goes  over  the  law  of  the  state,  and  while  many  of 
the  employees  really  could  come  under  the  state  law  they  acttially 
get  very  little  advantage  of  the  compensation  law  of  the  state. 
There  has  been  a  tendency  in  all  the  decisions  of  the  Supreme 
Court  in  recent  years  to  put  all  men  who  work  for  interstate 
carriers  in  the  category  of  interstate  employees.  Take  a  little 
railroad,  all  in  one  state,  perhaps  only  ten  miles  long,  vet  if  that 
branch  ever  ships  otit  a  car  of  freight  into  another  state  it  be- 
comes an  interstate  carrier,  and  its  employees  are  employes  in 
interstate  commerce.  So  there  is  practically  nobody  left  with 
the  railroads  in  interstate  commerce,  so  far  as  liability  laws  are 
concerned. 

In  Illinois  it  is  left  optional  with  the  railroads  to  come 
under  the  law  or  not.  A  ntmiber  of  the  roads  are  operating 
under  the  law.  In  Ohio  where  the  funds  are  paid  through  a 
state  insurance  fund,  none  of  the  roads  except  one  or  two  little 
switching  roads  have  tried  to  come  under  the  law.  The  law  was 
revised  last  year  making  it  compulsory  with  employers  generally 
to  settle  with  their  men  on  the  basis  of  the  law,  but  leaving  it 
optional  with  railroads,  and  the  Steel  Corporation  and  its  roads, 
I  am  informed,  are  proposing  to  come  under  the  Ohio  law  as 
revised,  trying  to  settle  all  the  cases  without  going  to  court  on 
the  basis  of  50  per  cent  of  the  wages  during  disability  or  for  a 
certain  number  of  years  after  death. 

MR.  GARRETT :     They  thought  they  had  that  fixed.     But 
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work  under  that  law.  docs  that  prevent  the  employees  of  that 
road  from  seeking"  relief  in  the  courts? 

3.1R.  D.  J.  REDDIXG:  If  a  railroad  in  Ohio  decides  to 
the\'  have  been  very  much  surprised  by  a  recent  decision  of  the 
I'nited  vStates  District  Court.  The  bill  provided  that  if  the 
employer  came  under  the  compensation  law  and  ])aid  his  money 
into  the  state  insurance  fund  and  then  proposed  to  let  his 
emplovees  settle  with  the  state  entirely,  that  he  sh(iuld  be  "out 
of  it"  unless  it  could  be  shown  that  the  employer  was  wilfully 
negligent.  They  thought  "wilfully  negligent"  meant  that  the 
employer  personally  did  something — actually  causing  or  intended 
to  cause,  the  accident.  But  some  of  the  insurance  men  said 
that  "When  you  come  to  get  a  case  of  that  sort  in  court  you 
will  find  that  means  that  the  employer  need  be  just  a  little 
careless  to  have  it  decided  that  he  was  wilfully  negligent."  Sure 
enough,  in  the  first  case  that  came  before  the  U.  S.  District 
Court  the  judge  decided  that  wilful  negligence  meant  any  negli- 
gence or  carelessness  in  providing  safety  appliances,  etc..  and  in 
those  cases  the  men  can  take  the  compensation  benefit  from  the 
state  or  if  that  is  not  suitable  they  can  sue  under  the  old  employ- 
ers' liability  and  the  employer  is  left  no  denfse  at  all.  So  that 
Ohio  in  the  last  two  weeks  has  awakened  to  a  new  view  point 
on  that  subject. 

AIR.  JEWETT  COLE:  I  believe  in  Illinois  most  of  the 
railroads  have  come  under  the  law. 

AIR.  GARRETT :  They  started  to.  How  much  they  have 
done  recently  I  have  not  heard.  I  was  speaking  with  a  claim 
agent  of  one  of  the  roads  lately  which  did,  and  he  said  they 
had  n.ot  had  enough  experience  to  know  whether  they  would 
continue  under  the  law  or  not.  Th.e  law  was  modified  last  year 
and  I  do  not  know  what  the  situation  is  in  the  last  five  or  six 
months. 

MR.  COLE :  I  understood  most  of  the  manufacturers 
have  come  under  it. 

AIR.  GARRETT:  Alanufacturers.  yes.  and  manufacturers' 
roads. 

AIR.  COLE:  I  believe  the  fact  of  putting  a  specific  price 
on  an  arm  or  foot  proved  very  ])opular.  l^ecause  that  i)revented 
a  good  man}-  law  suits,  where  all  the  fellow  had  to  do  was  to 
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say  to  the  jury.  "Merc  is  a  corporation,  soak  it"  and  they 
i;cncrally  i^t-t   wiiat   they  wanted. 

,MK.  (i.VRRlCTT:  And  lliey  still  ^et  it  regardless  of  the 
compensation    law. 

MR.  RKDDIXC'. :  I  understood  you  to  say  that  under 
one  of  the  laws,  it  was  provided  that  they  ])ay  the  injured 
employee  50  i)er  cent  of  his  earninos  during"  the  contiiuiance  of 
his  disability.     Is  there  any  limit  placed  on  the  disability  ])eriod? 

J\IR.  GARRETT:  In  some  places  th.ere  has  been  a  limit 
of  eight  years,  in  some  states  six,  in  some  states  no  limit  at 
all.  The  Federal  bill,  which  applies  to  interstate  carriers,  ]Duts 
no  limit  at  all  to  disability  ;  l)Ut  to  the  widow  the}-  pa\'  benefits 
for  eight  years,  and  to  children  until  they  come  to  legal 
responsibility. 

^IR.  FRAXK  J.  LANATIAN:  While  the  United  States 
has  passed  stringent  laws,  isn't  it  a  fact  that  in  Eng-land  the 
laws  arc  more  string'cnt  than  the}-  are  here  ?  Absolutely  no 
defense  can  be  broug'ht  in  at  the  trial  by  an  employer  of  labor; 
and  every  one  with  a  servant  in  the  house,  because  liability  for 
any  damage  sustained  by  said  servant  wdiile  eng"aged  in  service. 
I  read  a  case  not  long-  ag'o  of  a  butler  whose  master  and  mistress 
left  the  house,  leaving-  the  butler  in  charge.  They  had  some 
sort  of  a  celebration  in  the  house,  contrary  to  the  rule  of  the 
master,  and  the  butler  in  firing-  blank  cartridges  shot  himself 
in  the  hand.  The  people  came  back  and  the  butler  entered  suit 
and  recovered  full  damages  for  the  time  lost,  there  being  under 
the  law  no  defense  to  ofifer.  Clearly  this  was  the  injured  man's 
own  fault.  He  had  violated  the  rules  of  his  employn-ient.  had 
stolen  his  employers'  victuals  and  liquids  and  had  gotten  hin-iself 
into  such  a  condition  as  to  bring  about  the  accident  b}-  careless 
handling-  of  a  revolver,  but  as  long  as  he  was  on  the  premises 
of  the  emplo^-er  and  sustained  this  damage — his  own  fault  as 
it  ]X)sitively  was — he  nevertheless,  under  the  English  law  re- 
ceived full  compensation  for  the  injury.  Another  case  of  which 
I  heard — was  of  a  maid  in  drinking  a  cup  of  tea,  'in  some 
mysterious  manner  loosened  her  false  teeth,  and  lodging  in  her 
throat,  they  had  to  be  extracted  by  a  surgical  operation.  Suit 
w^as  entered  against  her  employer,  and  again  did  the  law  step  in 
and  full  damages  were  awarded  to  the  tea  drinking  maid  -with 
the  illy  secured  "pearls." 

19 


:slR.  GARRETT:  That  is  just  what  happens  over  there. 
It  happens  the  same  way  in  Germany.  It  does  not  pa}-  to  wear 
false  teeth.  There  are  a  lot  of  just  such  absurd  thing-s  comings 
up  under  the  compensation  laws  in  European  countries.  If  a 
farmer  has  a  farm  hand  and  the  farm  hand  g:oes  out  and  starts 
to  abuse  the  animals  and  the  animal  happens  to  kick  him.  he 
gets  his  benefits  from  the  employer  rif^ht  along  as  long  as  he  is 
sick,  that  is.  it  is  paid  out  of  the  insurance  funds,  but  the 
employer  pays  the  bill  in  the  long  run. 

In  this  country  it  is  not  so  very  different  as  far  as  corpora- 
tions are  concerned.  As  far  as  individuals  are  concerned  few  of 
the  compensation  laws  apply  to  concerns  employing  less  than 
five  emplovees  in  the  business  of  the  employer.  Domestic 
emplovers  have  always  been  excluded.  So  far  as  corporations 
are  concerned,  in  Ohio  today  the  law  is  such  that  practically 
all  a  man  has  to  show  to  the  jury  is  that  he  has  been  injured. 
Xo  matter  whose  fault  it  was.  lie  gets  damages.  I  have  heard 
of  a  case  within  the  last  few  weeks  where  our  people  thought  the 
man  had  not  even  proved  that  he  had  been  injured,  but  he  got 
benefits  just  the  same  to  the  tune  of  about  $5,000. 

:^IR.  REDDIXG:  They  have  always  had  a  lot  of  profes- 
sional jurors  in  Ohio.  When  a  railroad  man  is  injured  and  the 
road  has  a  connecting  link  into  Ohio,  the  case  is  almost  invari- 
ablv  taken  to  that  State.  Is  there  any  fixed  limits  to  the  propor- 
tion of  earnings  to  be  compensated  for  under  the  Ohio  law  ? 

:\IR.  GARRETT :  66  2-3  of  a  man's  wages,  with  a  limit  of 
something  like  $12  a  week  for  maximum  benefits. 

MR.  LAXAITAX  :  What  is  the  exact  status  of  the  liability 
law  in  Pennsylvania?     Are  there  no  defenses ? 

MR.  GARRETT:  The  law  has  not  been  changed  in  the 
last  few  vears.  The  Commission  proposed  a  law  with  two 
parts ;  the  first  removing  all  these  defenses  of  the  employer, 
and  the  second  to  provide  an  optional  compensation  plan.  But 
that  law  did  not  j^ass.  As  it  stands,  corporations  have  still  a 
little  left  of  the  old  defenses. 

MR.  LAXWHAX' :  Is  contributory  negligence  still  a 
defense  ? 

MR.  GARRETT:     So  far  as  I  know  it  is. 

]\IR.  LAXAHAX:     I  would  like  to  relate  a  little  incident 
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and  know  the  status  of  the  law  on  it  as  it  now  exists.  Two 
working'  men  employed  by  a  large  corporation,  engaged  in  a 
fight  over  their  work,  one  thre\v  a  piece  of  machinery  at  the 
other.     Where  does  the  liability  come  in  there? 

MR.  GARRETT:  If  that  had  been  in  Ohio  I  could  tell 
you.     I  am  not  positive  in  Pennsylvania. 

MR.  LANAHAN :  I  understood  contributory  negligence 
had  to  an  extent  been  modirted  b\-  the  previous  legislature  in 
Pennsylvania. 

MR.  GARRETT :  Yes,  but  it  is  not  entirely  wiped  out. 
Jf  a  man  cuts  his  hand  by  intention  he  gets  nothing  in  Pennsyl- 
vania. In  theory  those  defenses  still  stand  in  Pennsylvania,  I 
believe. 

MR.  LAXAHAX :  There  is  no  question  about  the 
tendency  of  the  times  in  connection  with  liability  insurance,  and 
personally,  I  think  it  is  a  very  good  move.  While  it  is  a  hard- 
ship in  a  great  many  cases  and  an  injustice  to  the  employer  of 
labor,  as  some  of  the  laws  arc  compiled,  nevertheless,  it  modifies 
the  feelings  of  the  employees  toward  the  employer,  and  to  a 
great  extent  establishes  the  spirit  of  co-operation.  Furthermore, 
with  a  settled  amount  of  renumeration  established,  the  employer 
has  some  basis  upon  which  to  make  payment  for  injuries  instead 
of  the  problemtical  manner  springing  from  the  awards  of  the 
average  court  jury.  To  the  employer  it  saves  the  legal  expense 
and  oftentimes  the  technical  delays  that  are  incidental  to  trials 
of  this  kind.  The  delay  in  putting  liability  laws  on  the  statute 
books  should  not  be  countenanced  by  right  thinking  business 
men  for  if  laws  that  are  equitable  to  the  employee  as  well  as  the 
employer  are  not  adopted  there  will  come  a  time  when  it  wall  be 
far  w^orse  to  the  employers,  and  the  sooner  we  make  up  our 
minds  to  accept  with  a  smile  instead  of  a  grimace,  the  drastic 
compensations  laws.  I  think  it  will  be  the  best  thing  for  all 
concerned. 

]\IR.  GARRETT :  That  is  true  from  a  certain  standpoint. 
l^)Ut  I  am  not  sure  that  we  will  gain  anything  very  lasting  bv  it. 
The  old  employees  familiar  with  these  old  conditions  would 
appreciate  the  change  brought  about  by  a  compensation  law 
which  is  universal  and  automatic.  But  as  the  young  fellows 
come  up  they  are  bound  to  come  up  into  conditions  just  as  they 
stand.     They  do   not  know  anything  about   the  old   conditions. 
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It  will  not  make  them  feel  any  better  toward  their  emplo^■ers  to 
liave  a  compensation  law.  The  causes  of  strife  between  employer 
and  em]>loyee  are  not  those  that  compensation  laws  would 
change. 

AIR.  \\'.  \'.  TL'RXER:  Our  friend  to  the  left  struck  what 
in  my  judgment  is  the  key  note  of  this  whole  situation.  I  believe 
that  it  is  immaterial  to  the  emplo}er  what  compensation  laws 
he  has  to  comply  with  or  what  wages  he  pavs,  or,  in  fact  what 
expense  he  goes  to  in  any  way,  shape,  or  form,  provided  it  can 
be  added  to  the  cost  of  his  product,  which,  however,  can  only  be 
done  where  laws  compel  uniformity.  But  I  do  not  see  how 
either  the  employee  of  a  railroad  or  of  an  other  corporation  can 
•expect  to  get  blood  out  of  a  turnip.  If  they  expect  compensation, 
and  also  wages,  they  must  provide  in  some  way  that  it  gets  into 
the  corporation  before  it  can  come  out. 

Take  the  present  situation  in  regard  to  the  railroads.  ^Ir. 
J.  J.  Hill  expressed  it  very  well  when  in  reply  to  a  proposed 
bond  issue  with  which  to  buv  new  cars  he  remarked.  'Tf  you 
will  not  permit  us  to  obtain  the  mone}'  with  which  to  build  new 
cars  build  them  yourselves  and  we  will  haul  them  for  you."  It 
is  exactly  this  way  with  regard  to  either  wages  or  compensation 
in  any  of  it?  various  forms.  It  must  be  added  to  the  cost  of 
the  product  before  the  employer  can  pay  it  out.  If  cither  our- 
selves or  the  public  in  general  desires  service  in  any  form, 
we  must  be  willing  to  pay  for  it.  And  until  the  people  as  a 
whole  will  permit  the  railroads  to  in  some  way  compensate 
•themselves  for  increased  cost  of  labor,  material,  taxes,  interest, 
^.nd  increased  cost  of  a  thousand  and  one  other  things,  they  are 
-going  to  get  worse  service,  and  we  are  not  going  to  be  able  to 
keep  up  with  the  demands  of  th.e  times. 

It  is  exactlv  the  same  with  this  effort  on  the  part  of  the 
emplover  to  give  and  of  the  employee,  to  obtain,  disability  com- 
pensation. It  may  be  that  a  few  firms  or  corporations  are  so 
situated  that  they  have  rather  more  than  less  to  say  as  to  what 
sh.all  be  the  ])rice  of  their  ])ro(luct  InU  such  concerns  are  few 
and  far  between.  With  most  c^f  them,  prices  are  fixed  on  the 
l^asis  of  competition,  or  su])ply  and  demand,  but  there  are  some. 
-with  which  class  we  are  now  concerned,  namely,  the  railroads. 
Avho  have  no  voice  whatever  in  what  the  selling  price  of  their 
product  shall  be.     Yet.   apparently,  they   are  expected  to  be  in 


the  same  pusilitm  to  I)uil(l  additional  track-,  maintain  a  most 
exacting'  and  Inxnrions  service.  ])a\'  an  increased  price  for  the 
material  of  other  concerns,  he  siihject  to  an  increase  of  wages 
on  demantl,  work  ont  compensation  schemes,  etc.  without  call- 
ing ni)on  the  jjuhlic  for  assistance.  They  are  su])posed  to  be  • 
like  unto  the  widow's  vessel  of  oil,  the  more  \<iu  take  from  it,, 
the  more  it  contains.  ( )thcr  concerns  have  no  one  to  sa\-  that 
they  must  haul  a  ton  of  freight  two  miles  and  a  half  for  the 
price  of  a  postage  stamp,  or  one  person  and  four  tons  of  car  for 
two  cents  per  mile,  which  is  at  the  rate  of  one-half  cent  per  ton 
mile.  Conse(|uently,  it  will  be  seen  that  some  concerns  arc  in 
a  far  better  position  that  others  to  consider  the  workman's  com- 
pensation act,  irrespective  of  whether  or  not  a  law  reuires  its 
adoption,  while  others  are  in  no  such  position  until  a  uniformity 
of  laws  compel  competitors  to  include  this  added  cost  of  produc- 
tion. For  example,  suppose  we  have  a  workman's  compensation 
act  and  other  employers  responsibilities  added  to  the  cost  of 
production  in  Pennsylvania  with  none  in  adjoining'  states,  it 
will  be  clear  that  the  employer  in  Pennsylvania  could  not  add 
the  increased  cost  to  his  selling  price,  and  therefore  his  business 
must  gravitate  to  the  adjoining  states,  either  by  his  removing 
it  there  bodily,  or  by  his  comjietitors  taking  it  from  him.  So 
with  everything  that  costs  more  to  produce  in  one  state  than 
in  another,  the  business  will  gravitate  to  where  the  product. can 
be  produced  the  cheapest,  provided  it  cannot  be  sold  for  the 
increased  price  where  it  is  produced.  Therefore,  with  regard  to 
these  compensation  acts,  it  is  essential  that  in  ever\-  state  the 
laws  be  uniform,  that  is,  that  they  impose  a  uniform  burden 
as  far  as  they  themselves  are  concerned  upon  the  emplovers,  if 
there  is  going  to  be  freedom  of  competition  among  manufac- 
turers. Certainly,  with  the  railroads  it  should  be  uniform.  Just 
think  of  adding  $16,000,000  in  the  form  of  comi:)ensation  outgo 
to  the  railroads  without  it  being  in  the  power  of  the  railroads 
to  get  a  solitary  cent  with  which  to  meet  it  unless  through  the 
consent  of  a  third  party,  which  I  am  sometimes  inclined  to 
believe  flirts  with  the  idea  that  something  can  be  had  for  nothing. 
Perhaps  it  is  public  opinion  that  reflects  this  idea,  and  others 
catch  the  reflection,  but  until  public  opinion,  if  this  is  so,  will 
permit  of  the  railroads  realizing  a  fair  return  for  their  service, 
payment  of  interest,   increases  of  wages,  and  i^ower  to  borro\*' 
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for  purpose  of  expansion,  will  be  impossible,  and  I  do  not  see 
how  the  workingman  of  this  country  can  expect  the  railroads,  or 
any  other  concern  for  that  matter,  to  give  them  even  temporarily, 
or  continuously,  50  per  cent  of  their  wages  for  disabilities,  until 
it  is  first  possible  for  them  to  obtain  the  wherewithal.  I  feel 
reasonably  sure  that  no  one  desires  in  a  greater  degree  than 
myself  that  every  man  should  have  everything  requisite  to 
satisfy  his  needs  and  as  much  more  as  he  can  legitimately  obtain, 
but  a  desire  in  this  direction  is  not  sufficient.  It  is  first  neces- 
sarv  to  have  the  means,  but  this  means  can  never  be  distributed 
on  a  uniform  basis  ;  in  fact  equality  of  distribution  for  service 
demands  that  it  shall  not  be ;  for  the  man  who  b}-  exceptional 
abilitv  can  provide  work  for  many  others  is  entitled  to  and  must 
receive,  if  he  is  to  be  fostered,  a  fair  reward  for  his  services, 
and  the  thought  that  has  been  spread  abroad,  that  to  take  away 
from  these  men  the  difiference  between  what  they  get  and  what 
some  others  of  less  ability  or  opportunity  receive  and  distribute 
it  uniformily  among  all.  would  sujiply  every  one  with  what 
thev  need,  is  a  very  dangerous  and  ])ernicious  fallacy  and  would 
result,  in  the  last  analysis,  in  taking  away  from  those  who  need 
that  which  they  now  have. 

There  are  two  things  of  which  the  ]X'ople  as  a  whole  must 
be  convinced  and  accept  before  some  of  the  things  which  the 
opportunist  and  others  promise  them  can  have  any  possibility 
of  realization.  One  of  them  is  that,  when  what  is  proposed  has 
finally  simmered  down,  what  they  get  must  come  out  of  the 
whole  people,  and  the  other  that  it  must  be  by  means  of  a 
federal  law  ;  a  ruiiform  law  ;  a  law  that  bears  equally  upon  all. 
which  mav  mean  tha^  it  must  Vjcar  u])on  S(~)me  (lifi:'erentlv  than 
upon  others,  that  is.  allow  for  other  handicaj^s.  Until  these  two 
things  can  be  accomplished,  whatever  is  attempted  must  be  more 
or  less  chaotic.  It  cannot  be  accomplished  i)ermanently  and  will 
onlv  be  an  attempt  to  do  justice  to  some  at  the  expense  of  others, 
which,  as  I  understand  it  is  not  the  workingman's  desire.  There 
is  no  mainifacturing  concern  or  railroad,  with  such  an  unlimited 
store  of  m(iney  that  they  can  satisfy  the  constantly  increasing 
demands  without  what  they  have  to  pay  being  added  to  the 
cost  of  their  product,  nor  can  they  compete  where  in  one  state 
there  are  laws  as  stringent  as  some  people  would  make  them 
wdth  a  state  where  they  do  not  exist  at  all.     Consequently  the 
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people  as  a  whole  must  wake  up  to  the  fact  that  they  are  the 
ones  that  will  have  to  contribute  in  the  last  analysis  all  that  is 
paid  out;  that  the  whole  question  simply  resolves  itself  into  the 
fact  that  those  who  are  fortunate  must  take  care  of  those  who 
are  less  fortunate,  and  this  is  quite  a  feasible  and  proper  pro- 
vision, but  it  never  can  be  accomplished  as  lonp^  as  some  desire 
it  at  the  expense  of  others. 

~S[R..  GARRETT :  The  o-overnment  commission  on  com- 
pensation is  a  pretty  fair  minded  lot  of  men.  Senator  Sutherland. 
the  head  of  it.  is  an  especially  broad  minded  lawyer.  The  pro- 
vision in  their  bill  was  this  reading- :  "That  it  is  hereby  declared 
to  be  the  policy  of  Congress  that  the  burden  of  compensation 
imder  this  Act  for  personal  injuries  shall  be  considered  as  an 
element  of  the  cost  of  transportation,  and  the  Interstate  Com- 
merce Commission  in  any  proceedings  before  it  afifecting-  rates 
is  directed  to  recog-nize  and  give  efifect  to  this  policy."  But,  the 
verv  first  thing  that  happened  when  the  bill  was  introduced  was 
to  scratch  that  clause  ofif  the  bill,  entirely. 

MR.  CHARLES  A.  LIXDSTROM  :  What  is  the  object 
of  this   legislation? 

Is  it  not  to  take  care  of  a  man  and  his  family  when  he 
is  injured ? 

Is  it  not  up  to  those  who  are  well  to  take  care  of  those 
Avho  are  sick,  no  matter  whether  by  accident  or  otherwise? 

I  think  everv  man  who  is  working  and  is  well  should  help 
to  pay  not  only  for  the  sickness  of  others  but  also  for  himself. 
The  injured  have  a  right  to  be  taken  care  of  without  being  sent 
to  the  Poor  House,  and  the  family  should  also  be  taken  care  of. 
How  that  is  to  be  done  must  be  worked  out  in  the  future,  but 
it  is  bound  to  come  sooner  or  later. 

I  do  not  think,  however,  that  it  is  fair  to  put  such  burdens 
on  the  manufacturers  alone.  In  the  case  of  a  great  calamity  in 
a  small  business,  for  instance,  the  total  number  of  injured  or 
"killed  mav  be  so  large  that  if  the  manufacturer  had  to  take  care 
of  them  himself,  the  firm  would  be  ruined  and  it  could  not  be 
done.  I  have  always  been  of  the  opinion  that  there  should  be  a 
national  savings  fund,  to  wdiich  every  man  from  the  time  he 
begins  to  earn  anv  money  should  contribute  a  certain  percentage, 
to  be  held  either  by  the  state  government  or  the  national  gov- 
■ernment  and  from  which  he  could  draw  in  case  of  sickness  not 


only  fifty  per  cent  of  his  salary  but  one  hundred  per  cent  of 
liis  salary,  and  in  case  of  death  his  family  should  be  compensated 
and  taken  care  of  as  long  as  they  recjuire  such  aid.  I  think  the 
time  will  come  when  this  will  be  recognized  as  the  only  correct 
principle   of  human  treatment. 

:\IR.  J.  C.  WARXE:  I  have  listened  with  a  great  deal  of 
interest  to  what  has  been  said.  There  are  some  things  which 
it  occurs  to  me  ought  to  be  emphasized.  One  is  how  we  are 
behind  European  nations  in  regard  to  the  matters  we  are  talk- 
ing about  tonight :  I  agree  with  the  sentiments  expressed  hv 
Mr.  Lindstrom.  Two  years  ago  I  traveled  in  England  and 
through  the  courtesy  of  an  official  I  was  invited  to  go  throug'h 
a  large  car  manufacturing  plant.  Incidentally  this  very  cjues- 
tion  of  compensation  came  up.  and  T  said  "How  do  you  do  when 
fellows  get  hurt?"  \\'ell  he  said  the  compensation  lav\"  takes  care 
of  them.  I  said  "In  what  way?"  He  replied  "If  a  man  gets 
hurt  even  by  his  own  carelessness  it  makes  no  difference,  we  have 
to  pay  half  his  wages  as  long  as  he  is  hurt.  That  is  settled  by 
law.  We  can't  get  out  of  it."  I  said  "That  is  much  ahead  of 
what  we  have  in  America."  He  said  "That  is  the  uqw  law.  A\'e 
can't  dodge  it.  Xo  matter  if  a  man  purposely  injured  himself 
he  can  alwavs  put  up  a  good  yarn  that  it  was  done  some  other 
way  and  we  do  not  consider  that  at  all,  we  just  pay  him.  That 
is  all  we  have  to  do.'' 

The  other  question  is  abrait  insurance.  They  have  now 
what  they  call  national  insiu'ance.  For  every  man  that  works 
for  an  employer  the  employer  has  got  to  pay  7  ]:)ence  per 
week  to  the  Government.  Out  of  that  the  employer  is  compelled 
to  pay  3  pence  and  the  employee  4  pence.  If  a  man  falls  sick 
from  any  cause  a  certain  sum  is  paid  by  the  government  to  him. 
Another  wav  in  which  they  are  ahead  of  us  is  in  what  they  call 
old  age  pensions.  When  a  man  or  woman  reaches  the  age  of  70 
they  are  paid  5  shillings  a  week  each  as  long  as  they  live.  So  in 
three  matters  thev  have  got  much  more  help  there  for  poor 
people  that  we  have,  the  compensation  law.  the  national  insur- 
ance and  the  old  age  pensions.  They  have  had  old  age  pensions 
in  Xew  Zealand  for  many  years.  I  think  they  were  the  first  to 
start  it.  They  take  care  of  their  injured  and  poor  in  a  different 
way  from  the  work  house  and  poor  house  way.  Take  an  old 
man   and  his  wife  with   10  shillings  a  week  between  them  and 
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thcv  can  i^ct  alon^"  jirctl}'  well,  and  it  is  not  cliaritv.  That 
illustrates  how  these  ideas  arc  comino-  to  us,  and  le,<;islation  of 
this  character  is  bound  to  be  adopted  in  our  countr\-  in  the 
near  future. 

•MR.  RKDDTXG:  In  any  of  the  states  where  laws  have 
been  ])asse<l  has  a  ]M-ovision  been,  made  for  the  fellow  that  hasn't 
got  a  job? 

]\[R.  G.VRRETT :  There  have  been  a  j^'ood  many  pro- 
visions made  in  Europe  carrying"  out  the  idea  you  have  just 
sug'g'csted.  They  have  the  so-called  "unemplo}-ment  insurance. "^ 
None  of  the  states  in  this  country  have  attempted  that  as  yet. 
A  great  many  organizations  are  talking  about  it  and  drafting" 
bills  to  cover  unemployment,  but  it  is  only  possible  to  carry  out 
a  scheme  of  that  sort  wdiere  you  have  free  public  employment 
bureaus,  where  a  man  when  he  gets  out  of  work  can  go  to  the 
Board  and  say  "I  want  a  job"  and  they  must  either  give  him  a 
job  or  give  him  wages  while  he  is  out  of  work.  It  would  be 
pretty  hard  to  apply  in  this  country  yet,  but  it  may  come  after 
while.     They  have  it  in  several  countries  in  Europe. 

^IR.  W.  D.  SMOOT:  What  if  anything  has  been  done  in 
the  wa}"  of  compensation  for  what  is  known  as  occupational 
diseases? 

]\IR.  GARRETT  :  I  have  not  studied  occupational  diseases 
and  those  questions  very  much,  but  in  Illinois  they  have  passed 
an  occuj^ational  disease  law  which  puts  a  certain  list  of  occupa- 
tional diseases  in  the  same  category  as  industrial  accidents,  and 
there  is  a  movement  to  make  that  as  universal  as  the  compensa- 
tion law  will  be  after  while.  So  far  I  think  onlv  four  or  five 
states  have  attempted  to  pass  occupational  disease  laws.  And 
that  is  another  thing  that  we  might  just  as  well  mark  down  as 
coming.  Because  if  you  hire  a  lot  of  men  in  painting  cars,  and 
they  paint  with  a  spraying  machine  and  a  certain  proportion  of 
them  are  taken  with  lead  poisoning  every  year,  as  we  know  they 
are  always  doing,  that  is  just  as  much  an  occupational  accident 
as  if  a  man  hits  himself  on  the  hand  with  a  hammer.  I  do  not 
know  much  about  the  Illinois  law,  because  I  have  had  no  occasion 
to  study  it. 

^[R.  TL'RXER:  I  Avould  like  them  to  figure  out 
with  regard  to  the  compensation,  where  it  finally  comes  from  : 
where  the  money  for  these  things  is  to  be  obtained.     It  is  self- 
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evident  that  we  cannot  obtain  something-  for  nothing.  This  is 
my  sticking-  point,  but  a  good  many  working  men  with  whom 
I  have  talked  on  the  subject,  seem  to  think  that  everything  can 
be  promised  without  this  being  a  consideration.  In  fact,  some 
seem  to  think  what  is  required  may  be  pulled  out  of  the 
atmosphere  as  the  necromancer  pulls  out  coins. 

]\IR.  GARRETT :  Air.  Turner  answered  that  question 
himself  a  while  ago  as  well  as  anybody  can  answer  it.  He  has 
been  talking  about  that  very  thing  for  ten  or  fifteen  minutes  and 
telling  you  that  it  can  not  come  out  of  the  air,  and  now  he  asks 
you  where  it  can  come  from.  An  interesting  thing  about  that  has 
been  developed  in  the  discussion.  In  the  state  of  Washington  they 

have  a  state  insurance  fund  in  which  each  class  of  employment 
forms  a  separate  fund.  That  is  if  they  had  a  lot  of  car  factories,  the 
car  factories  would  be  considered  in  one  branch.  The  lumber  deal- 
ers would  form  another,  and  each  one  would  have  his  premiums 
graded  each  year  on  the  basis  of  the  accident  experience  of  the 
year  before  in  that  particular  line,  and  all  of  them  in  that  line 
would  pa}-  in  the  same  premiums  regardless  of  the  number  of 
accidents  they  had  in  their  own  individual  plants.  There  has 
been  a  lot  of  objection  to  that,  because  the  man  who  has  a  safe 
plant  has  to  pay  the  same  premiums  as  the  man  that  has  a  very 
poor  plant  where  some  one  is  being  hurt  all  the  time. 

The  payment  of  a  per  cent  of  the  wages  into  the  insurance 
fund  makes  a  burden  upon  the  employer  coming  under  the 
compensation  law,  as  compared  with  employers  in  states  where 
they  have  no  compensation  laws  and  that  has  been  the  basis  for 
agitation  for  uniform  laws.  The  commissioners  from  the  various 
states  have  got  together  different  times  to  talk  that  over,  and 
they  went  through  all  these  objections  from  one  end  to  the 
other.  But  when  the  commissioners  get  back  home  each  one 
tries  to  figure  out  something  a  little  better  for  his  own  state  than 
the  other  fellow,  and  it  comes  back  to  the  same  old  basis  that 
there  is  nothing  accomplished  in  the  way  of  imiform  laws.  And 
there  will  not  be  as  long  as  the  whole  matter  is  subject  to  the 
whims  of  state  legislatures. 

AIR.  TURNER:  No  one  has  figured  out  just  how  they  are 
going  to  get  this  money  except  out  of  the  cost  of  the  article. 

AIR.  GARRETT:  The  general  theory  is  of  course  that 
each   industry  should  pay  the   entire  cost  of  the  production  of 
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the  thiiii^s  which  it  turns  out.  Part  of  the  cost  of  the  produc- 
tion is  the  lives  and  Hnibs  of  the  men  who  are  makin<>"  it.  And 
the  theory  is  that  the  industry  should  pay  all  that  and  put  it 
into  the  selling-  i)rice  that  you  and  the  other  consumers  pay  for 
the  thiui;-  \-ou  are  ^ettin*;-.  That  is  all  right  in  theory,  but  unless 
you  apply  it  universally  it  will  never  work  out  in  ]:)ractice, 
l)ecause  it  simply  means  that  the  profits  of  the  man  that  has  to 
pav  the  benefits  are  g'oing  to  be  less  than  those  of  the  man  who 
does  not  have  to.  Some  states  have  actually  turned  down  the 
whole  proposition  for  that  reason,  that  they  will  lose  what 
advantage  they  have  over  other   states  around  them. 

AIR.  TL'RXER:  That  is  the  very  point  I  want  to  get 
into  the  record  for  the  whole  system  of  compensation  turns  on 
the  realization  of  that  very  thing. 

AIR.  C.  E.  POSTLETMWAITE:  The  statement  is  made 
that  the  money  is  included  in  the  cost  of  production.  If  we 
go  a  little  further  and  examine  carefully  all  this  agitation  of  the 
present  high  cost  of  living  we  will  find  that  each  one  of  us  con- 
tributes our  share  of  the  expense.  The  public  demands  and  the 
public  pars.  We  are  part  of  the  public.  We  should  therefore, 
as  has  already  been  suggested,  take  a  live  interest  in  this  and  all 
other  similar  questions  of  the  present  day.  To  my  mind  pro- 
visions of  this  kind  are  wise  and  timely  but  they  should  be 
handled  cautiously  in  order  that  the  results  may  be  efficient  with 
the  deserving,  but  avoid  the  possibility  of  making  an  already 
improvident  man  more  improvident. 

AIR.  LAXAHAN  :  Air.  Garrett,  you  have  given  consider- 
able thought  to  this  subject.  Will  you  tell  us  what  state  in  your 
estimation  now  has  the  best  compensation  law.  that  works  most 
satisfactorilv  to  all  concerned,  employer  and  employee  alike,  and 
have  vou  a  svnopsis  of  that  law? 

AIR.  GARRETT :  That  is  not  an  easy  one !  I  would  like 
to  think  of  a  real  good  answer  to  that — but  there  isn't  any. 
It  all  depends  on  the  view  point  of  the  one  who  answers  that 
question.  I  do  not  think  any  one  state  law  can  be  said  to  be 
hetter  than  the  others,  because  some  of  the  state  laws  are  better 
in  one  i)articular  and  others .  in  another  particular,  and  they  do 
not  average  up  anything  alike.  At  the  same  time  all  of  them 
have  so  many  defects  that  you  can  not  say  there  is  any  good 
compensation  law  now.     Perhaps  the  state  of  Washington  with 
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the  state  insurance  fund  has  the  one  that  is  most  satisfacton-  in 
its  workings,  but  the  division  of  the  cost  is  not  equitable,  and 
there  has  been  a  great  deal  of  dissatisfaction  on  that  basis.  I 
do  not  think  I  could  answer  that  question  any  further. 

AIR.  LAX  AH  AX  :  Has  a  compensation  law  been  passed 
that  is  satisfactory  to  the  labor  unions?  You  s]5()ke  a  while  ago 
of  the  Brotherhoods  objecting  to  the  federal  Act  that  was  sug- 
gested by  Senator  Sutherland.  Have  any  of  those  laws  of  Ohio 
or  Wisconsin  or  Illinois,  etc.,  l^een  acceptable  to  those  organiza- 
tions ? 

MR.  GARRETT:  ]\Iost  of  the  state  compensation  laws 
that  have  been  passed  have  been  acceptable  to  the  labor  unions, 
that  is  the  ordinary  labor  unions,  but  not  to  the  unions  of  high 
class,  high  paid  men.  Their  restriction  of  benefits  to  S12  or 
$15  a  week  for  accident  benefits  is  too  low  to  make  it  acceptable 
to  men  making  $150  or  $200  a  month.  Otherwise  most  of  the 
compensation  laws  have  been  acceptable  to  the  labor  imions. 

yiR.  LAX'^AHAX'^ :  The  main  difficult}-  is  in  getting  such 
a  large  bodv  of  men  as  composes  the  average  state  legislature, 
or  even  the  law  giving  body  at  AA'ashington.  to  give  the  proper 
consideration  and  thought  to  the  subject  as  sweeping  in  its 
scope  as  working  men's  insurance,  and  I  have  heard  it  said  that 
under  the  old  law  40  per  cent  as  the  minumum  went  to  the 
legal  fraternity  for  collecting  damages,  and  many  of  these 
gentlemen  by  virtue  of  political  activity  were  in  the  courts  as 
well  as  the  state  legislature  and  with  illy  concealed  antipathy 
were  opposed  to  having  any  measures  put  through  in  the  shape 
of  laws  that  would  take  away  such  a  large  share  of  their 
lucrative  products.  That  such  measures  becoming  laws  would 
prove  beneficial  to  employer  and  employees  alike,  or  bring  a 
better  understanding  between  capital  and  labor  is  entirely  lost 
sight  of  in  their  spirit  of  selfish  aggrandizement  upon  the  part 
of  the  law  makers. 

MR.  GARRETT:  I  do  not  think  we  had  better  fliscuss 
that  ver\-  far.     It  is  too  patent  a  fact. 

PRESIDEXT  AHTCHELL:  Does  any  one  else  wish  to 
speak  or  ask  any  questions?  If  not.  Mr.  Garrett  will  close  the 
discussion. 


MR.  GAKRKTT:  1  do  not  tliink  I  liavc  anvthino-  to  add 
to  what   I  have  ah'cady  said. 

MR.  IJXDSTROM:  Mr.  President  and  -enllemen,  I  do 
not  rcnicnihcr  a  time  when  1  have  hstened  to  a  more  interestinjj^ 
])a|)er  than  we  have  had  l)efore  us  this  evening,  and  1  would 
su_n'^est  that  \()u  join  me  in  a  rising;'  vote  of  tlianks  to  ]\Ir. 
Ciarrett  for  the  vahiahle  information  he  has  g'iven  us. 

Tlie  motion  was  (hily  seeonded  and  carried  l')y  unanimous 
vcHe. 

PRliSIDHXT  MITCHELL:  '^h.  Garrett,  you  will  please 
accept  the  thanks  of  the  Club. 

^[R.  GARRETT:     I  thank  you.  -entlemen. 

OX   MOTIOX?     Adjourned. 

U  Sccrctar\. 


xoTK :  The  followino-  remarks  were  submitted  after 
adjournment  Ijy  Sion  l'>.  Smith,  Esq. 

In  answer  to  Mr.  Warne's  question  as  to  why  we  in  the 
L'nited  States  are  so  far  behind  European  countries  on  this 
question,  the  explanation  is  simple — to  a  lawyer.  European 
countries  are  monarchies.  The  king'  can  do  what  he  pleases. 
In  this  country  we  work  under  a  Constitution.  We  can  not  do 
anything  forbidden  by  the  Constitution  until  we  amend  the 
Constitution  allowing  such  act.  And  amending  the  Constitution 
is  a  very  long,  tedious  and  difficulty  operation.  Our  Constitu- 
tions, both  state  and  national,  safeguard  the  right  of  trial  by  jury 
and  provide  that  ones  ]:)ropcrty  shall  not  be  taken  from  him 
without  due  process  of  law.  Therefore  a  law  which  undertakes 
to  say  that  an  employer  shall  pay  his  employee  upon  the  mere 
ha])]5ening  of  an  accident,  denying  to  him  the  right  to  have  a 
determination  in  court  as  to  whether  he  is  liable  for  the  damages, 
is  contrarv  to  the  Constitution.  On  this  ground  the  courts  have 
in  a  great  man\-  states  held  compulsory  compensations  laws  un- 
constitutional. And  that  is  the  reason  why  efiforts  in  this  state 
fifteen  or  twenty  years  ago  to  get  a  compensation  law  failed. 
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The  plan  that  has  so  far  been  adopted  to  get  around  this 
(hfficulty  is  to  make  the  compensation  law  optional  with  the 
employer,  but  take  away  from  him  the  three  technical  defenses 
of  contributory  neg^ligence,  the  risk  of  the  employment,  and  the 
fact  that  the  injury  resulted  from  the  act  of  a  fellow  servant. 
He  has  the  delightful  choice  of  swallowing  the  compensation 
law  or  going  into  court  stripped  of  substantially  all  his  defenses 
and  at  the  mercy  of  the  jury. 
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M  and  Bfonze  («tiii?5  of  [ve[f  De5(fiptioo. 

Ensine  km  and  in  kml  Bearinjs  a  ipedaltf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Fed  Brasses. 
High  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C. 
Coupler,  a  modification  of  our  popular  Pitt  a 
Janney  X  Couplers,  with  latest  Improvemen 


LOCK-SET,   and 

KNUCKLE-OPENER. 

Send  for  blueprints  and  prices. 

MANUFACTURED  ONLY 

THE  McCONWAY  <a:TORLEY  CO., 

PITTSBURGH,'  PA, 


PINTSCH  1^  SAFETY 


MANTLE    LIGHT 

The  system  that  has  made 
good    wherever    it    has 


ELECTRIC  LIGHT 

Type    "F"    regulation     en- 
sures constant  lamp    volt- 


been  applied ^^        age  and  long  lamp  life   . 

He  Safel)  (ar  lealiiif  ?  [iillin?  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  Q  Poptnr  Cf      tdflui  Ynfl^ 

St.  Louis,  San  Francisco,  Montreal  ^  flCUlUI   01.,   ncW   I  Ul  ^ 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW   YORK 

BRANCH  OFFICES:— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C. 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BR  A  SCOTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   BEAM    CO. 

CLEVELAND,   O. 


This  Space  Tor  Sale 


THE  CAMION  ^IS^rT 

Represent  the  highest  type  of  per- 
fection in  uliHty,  adaptability  and 
simplicity. 

They  arc   the   most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and   sir'pped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

305  Seventh  Ave.  Cantcn,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS     NEW  CASTLE,  PA 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 


Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity 

Has  all  the  points  of  a  Perfect  Gear. 


TANDEM     SPRING    ATTACHMENTS 

6^4x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog 


CLEVELAND,  OHIO 


This  Space  Tor  Sale 


XIX 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281   COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  'Jtl'inA  RAILROAD  SUPPLIES 


All   Grades  of  Asbestos   and  Magnesia 


Pipe  Coveiings 
j-M  Plair  Felt 
T-M  Asbestos  Roofing 
1-^^  Asbestos  Cements 
J-M  Retort  Cements 
Locomotive  Lagging 
Smoke  Jacks 
Asbestos  Wood 


T-M  Leak-Xo  Metallic 

Compound 
Metallo  Metal  Polish 
J-M  Fibre  Conduit 
Keystone  Hair  Insulator 
High  Pressure  Packings 
J-M  Permanite  Packing 

Write   for   Catalog   No.   252 


Pipe   Covering 
J-M  Keavsarge  Packing 
T-M  Kearsarge  Gaskets 
J-M  \'ulcabeston  Packing 
Air  Brake  Cylinder  Pack- 
ing Expander  Ring 
Vulcabeston   Rope   Packing 
Canadax  Wick  Packing 
J-M  Underground  Conduit 


H.  W.  JOHNS-MANVILLE  CO, 

NEW    YORK    AND    EVERY    LARGE    CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Batlery  Charging. 
Plugs  and  Car  Receptacles. 

141  Cedar  Street    -      -    New  York 


X5i 


I'll  ^  f  mm  "^  ■ 


F'reight  and  Rassenger 

CARS 

Of  Ewery  Desoriptlon 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


SUYDAM'S  ProtecUve  PAINTS 

fof  f[ei?lil  (a[5  'J  Mfal  M  M 


-MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS., 

BELt     PHONE.   343   FISK.  PITTSBURGH.    PA 


This  Space  For  Sale. 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh,  Pa. 

Works:  Glassport,  Pa. 


^_MMWMMM^iMWMWWWMWMWM«AMM(^M«WWkMMMMMMM«k^^MMMMMM^^ 


^ 


BRADY  BRASS  CO. 

CYPRUS  BKONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

e«neral  Office  and  Works,   170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jersey  City,  N.  4. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


p"pi?"i** 


OFFICIAU         PROCEEDINGS 


iR^FerYear     "^^^    20*  Per  Copy 


DECEMBER  18.  1913 


Locomotive  Boiler  Design  and  its  Relation  to  Gapacity 

By  Mr.  A.  W.  Whiteford,  New  York.  N.  Y. 


i^^^C 


0  &  G  RONZANO  RAIL  JOINTS 

I!  K  C  BONZAIIO  ROLLED  STEEL  STEP  JQIKTS  % 


AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUP   fl    ?    P    PflMPAJliV       Peoples  Gas  Bldg., 
New  York.   N.  Y.      inL   l|    &   U    UUmmnl,  Chicago,   Ills. 


FOI^    SALE 


LIGHT    DROP     FORGINGS 

STEEL  CAR  FORGE  COMPANY 

"FORQINO  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


jSA.:F^E>a^"5ir 


990 

Old  Colony 

Building 

CHICAGO 


84 

Wiliian? 

Street 

KZW  YORK 


ESTABLISHFO     1884 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS   IN   THE   UNITED  STATES 
^MANUFACTURED     ONLY    BY ■- 

CHICAGO,  ILL  JAMES  B.  SIPE  Sl  CO,  Pittsburgh,  pa. 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive    tests   by   largest  railway 
systems     have     proven     that.     Gem 
Brazed  Seam  Torches  do  save  money.    ^ 
Let  us  prove  it.    Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


This  Space  For  Sale 


"NATIONAL"  Spellerized   Pipe 

^  "The  mild  steel  now  being  turned  out  by  the  tube  mills  is 
really  the  so-called  wrought  pipe  and  an  order  for  wrought 
pipe  or  black  pipe  will  be  filled  with  steel.  The  so-called 
genuine  wroughr  iron  pipe  commands  a  premium  of  about 
15  per  cent,  over  steel.  Its  additional  value  is  not  apparent. 
Spellerized  Steel  Pipe  is  probably  as  durable  as  the  wrought 


^  The  Spellerizing  process  probably  represents  the  most  important 
advance  in  the  methods  and  practice  of  manufacturing  pipe  in  the 
past  twenty  years. 

^  Briefly,  Spellerizing  is  a  method  of  treating  metal  which  consists 
in  subjecting  the  heated  bloom  to  the  action  of  rolls  having  regularly 
shaped  projections  on  their  working  surface,  then  subjecting  the 
bloom,  while  still  hot,  to  the  action  of  smooth-faced  rolls,  and  repeat- 
ing the  operation,  whereby  the  surface  of  the  metal  is  worked  so  as 
to  produce  a  uniformly  dense  texture.  BETTER  ADAPTED  TO 
RESIST  CORROSION,  ESPECIALLY  IX  THE  FORM  OF 
PITTING. 

fl  All  sizes  of  "NATIONAL"  Pipe  below  four  or  five  inches  are 
subjected  to   the   Spellerizing  process. 

*Extract  from  a  paper  by  G.  I.  Vincent,  read  before  The  Eighth  Annual  Meet- 
ing of  the  American  Gas  Institute,  and  published  in  October,  191.3,  issue  "Gas 
Institute    Xews." 


C  To  readilv  identify 
"NATIONAL"  material, 
and  as  protection  to  man- 
ufacturer and  consumer 
alike,  the  practice  of  Na- 
tional Tube  Company  is 
to  roll  in  raised  letters 
of  good  size  on  each  few 
feet  oi  every  length  of 
welded  pipe  the  name 
"NATIONAL"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feasible  : 
on  these  smaller  butt- 
weld  sizes  the  name 
"NATIONAL"  appears 
on  the  metal  tag  attached 
to   each    bundle    of  pipe). 


MARKING 


Name    Rolled    in    Raised 

Letters    on    National 

Tube    Company 

Pipe. 


Ci  When  writing  specifi- 
cations or  ordering  tubu- 
lar goods  always  specify 
•NATIONAL"  Pipe,  and 
identify  as  indicated. 
C  In  addition,  all  sizes 
of  "NATIONAL"  weld- 
ed pipe  below  four  or  five 
inches  are  subjected  to  a 
roll-  knobbling  process 
known  as  Spellerizing  to 
lessen  the  tendency  to  cor- 
rosion, especially  in  the 
form  of  pitting.  This  Spel- 
lerizing process  is  pecu- 
liar to  "NATIONAL" 
pipe,  to  which  process 
National  Tube  Company 
has    exclusive   rights. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES:     ATLANTA     BOSTON     CHICAGO     DENVER     KANSAS  CITY     NEW  ORLEANS 
NEW  YORK     PHILADELPHIA     PITTSBURGH     ST.  LOUIS     ST.  PAUL     SALT  LAKE  CITY 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL- PRODUCTS   CO, 


SAN  FRANCISCO 
LOS   ANGELES 


PORTLAND 
SEATTLE 


EXPORT  REPRESENTATIVES— U.  S    STEEL  PRODUCTS  CO.,  NEW  YORK  aXY. 


THE 
GOULD   "SIMPLEX"   SYSTEiVI 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL  CLASSES 
OF  WOFK. 


cCkliss  valves 
roller  bearings 
one-piece  con- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC   SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES    IN 
BOTH   DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST    EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE  IN 
DRILLING 


ASK   FOR   CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

CHICAGO  NEW  YORK       ATLANTA       PITTSBURGH  SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

fJOBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^  F»/\RK     BUILDIINCi  t^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists.  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'iiT.L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Ofif. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  '^i^'^^S^^'i^i   ^^• 

,.^1       1      J     r\  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Hmmion.  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  slio« 
provide  for  the  use  of  the  steel  n^V/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

lA/RITE     F'OR    SiCl/V\F»LE    OE 

Stabrite  Front  End  Paint 


/VIAEDE     B^V 


Chas.  R.  Long,  Jr.  Company 

kTED 

JLOVISVILLE,  KY 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION    AND 
BRIDGE  PAINTS. 


^'M^MiP'f  i^^ !' I'  :<f '  I.!j  i^ "J 


101  PARK  AVE 


-U. 

m 


'<  1612  Old  Colony  Building.  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  I 
\  for  Locomotives 

^  AND  5 

\  Sight-Feed  Lubricators. 

•:  All  Specially  arranged  for  High-Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGIHES.    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

I  Oil  Cups,  Etc.  :■ 

\  SOLE  AGENCY     FOR  THE } 

f  J 

>  Coale    Muffler    (Hi    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:    HENRY, W.   OLIVERIbLDG  ,  PITTSBURGH,    PA. 

Locomotive  blow-off 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for    the   asking.     &     0     &     £>     0 

\mM.  Valie  Mf|.  Co., 

Works:  Homestead,    Pittsburgh,  Pa, 


/? 


r 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

riain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  iliagranis  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTr  RED 
THE   I  oEAL  PAINT  Ol  L 


B.  C. 
SPIRITS 


^ 


Ball  Chemical  Co. 


^ 


CHICAGO  Office. 

W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH,  FA 


^J 


SAFETY  FIRST  IN  RIVETING 

Is    possible   with    the    BOYER  HAMMER  when  fitted  with  M. 
S.    Tool    Holder   or    Piston    Retaining  Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That    have     characterized     the  BOYER     HAMMER     since     it 
first  proved  that   pneumatic  riveting  was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GftR  HEflTIIHG  &  LIGHTING  GO. 


MANUFACTURERS  OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


Heatiiig  Apiratiis  for  Mw]  Cars 


Improved    'System,    of    Acetylene    Car    Lighting, 

giving  entire  satisfat-cion  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  oi 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  P!?£S. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


BEARINGS 


FOR    LOCOMOTIVE    WEARING    PARTS, 


FOR 


{ 


HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    METAL    COMPANY 


111    BROADWAY,    NEW  YORK. 


For  the  protection  of  all  metal  surfaces-one  quality  only-four  colors 

DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jersey  City,  N.  J  ,  by  the  Joseph  Dixon  Crucible  Co.  Est.  1827 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

PREVENTS  drooping  of  Coupler  head  by 

supporting  it  forward  of  mouth  of  pocket. 

Write  for  Circular  No,  61 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


Vll 


estioghouse ; 


SHOP    FACILITIES 

Every  operating  official  of  every  railroad  company  in  the 
country  is  invited  to  fully  avail  himself  of  our  Standard  Shop 
Facilities  for  the  repair  or  conversion  of  all  types  of  triple 
valves,  and  other  parts  of  the  brake  system  requiring  accurate 
ai:d  reliable  restandardization.  Special  attention  being  given  to 
converting  old-style  triple  valves,  and  other  parts,  to  the  latest 
standard  improved  forms.  For  the  convenience  of  our  customers 
such  shop  facilities  are  now  available  at  Wilmerding,  Pa.,  St. 
Louis,  Mo.,  and  Emeryville,  Calif. 

Westinghouse  Air  Brake  Co,    Pittsburgh.  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,   Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westino[house  Steam   Engines 
The  Koney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFIC  TYPE  FREIGHT  LOCOMOTIVES 


Total   weight   of  engine,  286,000   pounds;   cjdin- 
ders  25x28  inches;  tractive  power  43,100  pounds 

Pacific  type  freight  locomotives  on  Delaware,  Laclcawanna  & 
Western  are  handling  1,385  tons  and  burning  13,850  pounds  of 
coal  per  trip.  Moguls  in  the  same  service  handle  only  1,050 
tons  and  burn   14,395  pounds  of  coal  per  trip. 

This  is  an  increase  in  tonnage  of  36.6  per  cent,  and   a  de- 
crease in  coal  of  3.7  per  cent,  in  favor  of  the  Pacifies. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


This  Space  For  Sale 


NILES  RAILWAY  TOOLS 


Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 


Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


TRiNiTr    Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Buildin& 


Welding  Frames 
In  Place 

With   Thermit 

Saves  Time  and  Money 

The    mechanical    officials 

of    420     Railroad     Shops 

are   saving   thousands    of 

.Making  Thermit  W.ld  Without  Removing        dollars   every  year   using 

Frame  Thermit       for     weldmg 

their    broken    engine   frames    in   place,    and   are   returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of   the   great   saving  that  Thermit   can   effect. 

Our   new   pamphlet   2167   will    describe   ard   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLI.\M  C.  CUXTZ.  General  Manager 
90  WEST  ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto.  Ont.  :;jO-:!:!:l  Folsom  St.,  .San  Francisco 

T-'jiiii  .~^.  Chicago  Ave,  Chicago 
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Electric  Motor  and  Trailer  Trucks 
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THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 


J0.1    11451 


MAKERS  OF  THE  .. 


Higtiest)  Grade  Miilller  and 
Open  Fop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  5T.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES    MODERATE 


RESULTS    GREAT 


Mamifaotured    Onlv    Bv 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE     AND     works: 

3^83   DORCHESTER   AVENUE 
«0.    BOSTON.    MASS 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrcns 
interested  in  the  economical  use  of  oils. 

Street  Railwzwy  Lubrication  zw  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLFABLK  CASTINGS 

FOR  THK  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME  Page 

American    Brake   Slioe   &   Foundry 
Co iii 

American   Locomotive   Company..        viii 

Ashton    Valve    Co xi 

Baldwin    Locomotive    Works x 

Ball   Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co..  .  v 

Damascus  Brake  Beam  Co xvii 

Dieter   Nut   Co Front  Cover 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  iron  Co xii 

Galena-Signal  Oil  Co xii 

Gem     Manu.'acturing    Co.  ..  Front  Cover 

Gold  Car  Heating  &  Lighting  Co..  vi 

Goldschmidt  Thermit    Co ix 

Gould  Coupler  Co ii 

Homestead  Va've  Mfg.  Co :■• 

Hunt-Spi'iler  Mfg.  Co xi 

H.    W.    Johns-jNIanville    Co xix 

Independent    Pneumatic    Tool    Co.  .       ii 

Lawrenceville     Bronze     Co xv 

Locomotive  Superheater 

Company Front  Cover 

Long,   Chas.    R.,   Jr.,   Co iii 


NAME 


Page 


Magnus    Metal    Company vi 

.Manning,  Maxwell  &  Moore iii 

McConway  &  Torley  Company..  .  .  xv 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co. .  .  vi 

National  Tube  Co i 

Niles-Bement  Pond  Co ix 

Pittsburgh  Coal  Co   iv 

Pittsburgh  Pneumatic  Co xvii 

Pittsburgh    Steel    Foundry 

Company     Back  Cover 

Piessed  Steel  Car  Co xx 

O.    &    C.    Co Front  Cover 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Ligliting  Co.       xvi 

Sipe,  James    B.   &  Co Front  Cover 

Standard  Coupler  Co xix 

Standard   Heat    &    Ventilation 

Company,    Inc xix 

-Standard  Steel  Car  Co xviii 

Steel    Car   Forge   Co Front  Cover 

Suydam,    M.    B.    Co Back  Cover 

v.  S.  }ilt-tal  &   Man"g  Co xvii 

L'nion  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.         vii 

Westinghouse  Machine  Co vii 


Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


-<■    V-*"      ''   ^ 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 

CHICAGO        -    Fisher  Building. 

ST.  LOUIS       -    Missouri  Trust  Building. 

RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published   monthly,   except    June,    July   and   August,   by    The    Railway    Club   of    Pitts- 
burgh, J.    D.  Anderson,   Secretary,   tiencral   Offices,   Peniia.   R.   R.,   Pittsburgh,   Pa. 

fc^"i-       Pittsburgh.  Pa.,   December  18,   1913.      iXf&' 

OFFICERS    FOR    1913—1914 
President 
.\.    C.    .MITCHELL. 
Snpt.    Monon.    Div.,    P.    R.    R., 
.S.   S.,   Pittsburgh,   Pa. 
First    Vice    President  Second    Vice    President 

F.   M.   .McXULTV,  J.    G.    CODK, 

Supt.  M.  P.  &  R.  S.,  Monon.  Conn.  R.  R  ,  (icncral    Manager,   \V.   P.   T.   R.    R., 

Pittsburgh.    Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

T.    B.    AXDEK.SOX.  F.    H.    STARK, 

Chief  Clerk,    Supt.    M.    P.,    P.   R.   R.,  Supt.    Montour    R.    R., 

207    Penna.    Station,    Pittsburgh,    Pa.  Coraopolis,   Pa. 

Executive    Committee 
L.   n.    TL'RXER,  1).    r.    Ri:i)DIX(J, 

Supt.   M.   P..   P.   &  L.    E.   R.   R..  .^^^t.  Supi.  M,  P..  P.  &  L.  E.  R.  R., 

Pi;tsburgh,    Pa.  .McKecs    Rocks,    Pa. 

F.    R.    McFE.\TTERS, 
Su;)t.    L'uion    R.    R., 

Port    Perry,    Pa. 
Finance   Committee 
D.    C.    NOBLE,  E.    K.    COXXEELV, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  .\gent.  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.     E.    PCJSTLETHWAITE,  A.   L.   HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  X'iee  Pres.  &  Gcnl.  Mgr.,  W.  A.  B.  Co.^ 

Pittsbingh,    Pa.  Wilmerding,    Pa. 

L.    C.     BIIILER, 
Traffic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  H.    H.    M.\.XFIELD, 

Manager,    Jos.    Dixon    Crucible    Co.,  Master  Mechanic,    P.   R.   R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

CHAS.    A.    LIXDSTRO^^,  A.    STUCKI, 

Asst.    to   President,    Pressed   Steel   Car   Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.  DAM  BACH,  O.    S.    PULLIAM, 

Supt.    W.    P.   T.    R.   R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

FR.\XK  J.    LAX  AH  AX, 

President,    t'ort   Pit:   Malleable   Iron    Co., 

Pittsburgh,   Pa. 

Entertainment     Committee 

STEPHEX    C.    MASOX,  R.    H.    BL.\CK.\LL, 

Secv.,    The    McConway    &    Torley    Co.,  Railway    Supplies, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

D.    H.    .\:\ISB.\RY, 

Dist.    Managirr,    Dearborn   Chemical    Co., 

Pittsburgh,     Pa. 

Past    Presidents 

T    H    McCOXXELL October,   100],   to   October,  190.3. 

L.   H.   TURXER X'ovember,   I'jo;;,  to   October,   100."). 

F.   H.   STARK Xovember.   100."),  to   October,  1007. 

*  H.   W.   W.\TTS Xovember,  1007,   to  .\pril,   1008. 

D.   T     REDDIXG Xovember,   lOOS,  to   October,  1910. 

F.   R.   McFE.VTTERS Xovember,   1010,   to   October,   1912. 

*  Deceased. 

Meetings    held   fourth    Friday   of   each   month,   except   June,   July    and    August. 


PROCEEDINGS  OF  MEETING. 

DECEMBER  I8th,  1913. 

The  meeting"  was  called  to  order  at  the  Monoiii^ahela  Jiouse, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  .M.,  by  President  A.  (;.  ^litchell. 
The    following-  g-entlemen   registered. 

:^IE^IBERS. 


Amsbary.  D.   H. 
Anderson.    T-    !>- 
Babcock.  F.  II. 
Baker.  E.  C. 
Barth,  J.  W. 
Battenhouse.    |. 
Beebe,  I.  R. 
Bennett.  R.  G. 
Berg,  K. 
Berghean,  A.  L. 
Butler,  W.   J. 
Burrv.  \'.  f. 
Byron.  A.  W. 
Cassidy,  D.   E. 
Chapman,  B.   D. 
Chester.  C.   T- 
Christy,  F.  X. 
Cline,   W.  A. 
Conner,  W.   P. 
Cooper,  F.  E. 
Cooper.  \\\  ]\r. 
Copeland.  F.  T. 
Coulter.  A.  F. 
Courtney.  D.  C. 
Courtney.  H. 
Crenner.  J.  A. 
Cunningham.  R.  I. 
Dalton.  C.  R. 
Dambach,  C.  O. 
DeArment.  J.  H. 
Emery,  E. 
Englirt.  A.  F. 
Eerren.  R.  O. 
Fitzgerald,  D.  W. 
Fluent,  B.  F. 
Gillespie,  W.  J. 
Crafton.  T-  J- 
Greiff.  J."  C. 
Grimshavv,  F.  G. 


Cross.  C.  H. 
Gulick.  Henrv 
Hair,  H.  J. 
Harner,  A.  J- 
Plarriman,  H.  A. 
Haselett,  D.   H. 
Haynes,  J.   E. 
Henderson.  J.  W. 
Herbick.  X. 
Herrold.  A.   E. 
Howe,  D.  ^I. 
Hudson,  W.  L. 
Johnson.  A.  V>. 
Karner.  W.  T. 
Kiely,  J.  J. 
Kopfershmidt,   1^>. 
Eanahan.  Frank  J. 
Eansberrv.  \\'.  15. 
Taylin,  M.  H. 
Lindner,  W.  C. 
Livingston,  E.   X^. 
Lobez,  P.  L. 
^Nlensch,  E.  AT. 
Miller.  C.  R.- 
Mitchell. A.   G. 
^[itchell.  H.  T. 
Alivasaki.   Y. 
McCann.  J.  V. 
AlcCaulew  A\'m. 
IMcCollum,  G.  C. 
McKinstrv,  C.  H. 
AIcXultv.'F.  M. 
Xeal.   T.  T. 
Xeff.  John  P. 
Xewman,  L.  Tv. 
Peach.  W.  M. 
Pearson.  A. 
Pehrson.  A.  K. 
IVatt.  L  D. 
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I'ulliam.  (").  S. 

Staft'nrd.   r..  E.   1 

Ralston.   1.  A. 

Stucki,  A. 

kahold.  \\'.  E. 

Snhrie,  X. 

Rice.  D.  S. 

Summers,  J.  R. 

Richardson.  E.  F. 

Towson,  T.  \\\ 

Richardson,  L. 

Trappc.  W.  C. 

Richardson.   W.   P. 

Tucker,   ].  T. 

Richers.  O.  1. 

L'lmer,  E.  F. 

Rilev,  T.   I." 

Waq-s^oner.  R.  E, 

Rcd.lin.u-.  i).  T. 

W'aikcr.   I.  W. 

Rolihins.  F.  S. 

\\'althei-."G.   C. 

Ryan.  W.   F. 

Ward.  R.   H. 

Saroeant.  W.  A. 

W'ardale.  W.  H. 

Scheck.  U.  G. 

White,   F.  L. 

Shourek.  T.  L. 

\\'ittio-,  W'm. 

Smith.  J.  H. 

Wood,  R.  C. 

Smith.   M.  A. 

Wyke,  J.   W. 

Smott,  W.  D. 

Zortman.  C.   E. 

MSITORS. 

liradlev.   W.   C. 

Xewlin.  C. 

P.raun.'  F.  R. 

Parke.  P. 

Cameron.  F.   B. 

Pollock.  C. 

Campbell.  G. 

Ramsbury.  F.  S. 

Diicas.  C. 

Rhoads.  G.  E. 

Duff,  T.  P. 

Smith.  C.  C. 

Henry.  L.  C. 

Smith,  E.  ^I. 

Hoffman.  E.  E. 

Stem,  A. 

Holt.  J. 

Sproull,  C.  W. 

Howard.  R. 

\\'ahlerl:.    H.   A. 

Hutchison,  L.  A. 

Whiteford.  A.  W 

Lin2;infelter.   C.   F. 

\\'illiams.  R.   F. 

Miller.  B.  W. 

Wilson,  T.  A. 

^[itchell.  J. 

Williamson,  J.  A. 

Yawman.   C.  A. 

The  callinp;  of  the  roll  was  dispensed  with,  the  record  of 
attendance  being-  had  through  the  registration  cards. 

The  reading  of  the  minutes  was  dispensed  with,  the  same 
being  in  tlie  hands  of  the  printer  and  about  ready  for  distribu- 
tion. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Amend.  Geo.  F..  Motive  Power  Inspector.  P.  R.  R..  lOO  Elm 
Street,  Edgewood  Park.  Recommended  by  J.  B. 
Anderson. 
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Curtis,  A\'m.  R.,  Draftsman.  Jones  &  Laughlin  Steel  Co.,  Errett 

Place.  Carnegie,  Pa.     Recommended  by  C.  II.  Reymer. 
Deagen,  John  J.,  lUacksmith  Shop  Foreman,  Penna.  Co.,  Lines 

\Wst.    120/    Center    Ave.,    Wellsvillc,    Ohio.      Recom- 
mended by  D.  W.  Fitzgerald. 
Henry,  J.  M.  Superintendent  ^^lotive  Power,  P.  R.  R.,  207  Penna. 

Station,     Pittsburgh,     Pa.     Recommended     by     J.     B. 

Anderson. 
Hetzel,  Edward  J.,  Clerk,  Oliver  Iron  &  Steel  Co.,   South   loth 

&  Muriel  St.,  Pittsburgh,  Pa.     Recommended  by  C.  H. 

Reymer. 
Holt,  James,  Piece  Work  Inspector,  P.  R.  R.,  Pitcairn,  Pa..  P.  O. 

Box  284.     Recommended  by  J.  H.  DcArment. 
Hutt,  Frank,  Salesman,  ^Nlidvale  Steel  Co.,  1630  Oliver  Building. 

Pittsburgh,  Pa.     Recommended  by  James  Booth. 
Loughner,   M.  F.,   P.   W.  Inspector,  P.  R.  R.,  605  Walnut  St., 

Irwin,  Pa.     Recommended  by  Carl  Rivinius. 
^lalone,  AV.  R..  Draftsman,  P.  R.  R.,  453  Third  St.,  Pitcairn,  Pa. 

Recommended  by  I.  D.  Pratt. 
Pittenger.  Howard  L.,  C.  C,  M  of  W.  Department.  Penna.  Lines 

West,  713  Morth  St.,  East  Liverpool,  Ohio.     Recom- 
mended by  D.  W^.  Fitzgerald. 
Sarver,  Gilbert  E.,  Assistant  Foreman,  Penna.  Lines  West.  1448 

Columbus  Ave.,  X.  S.   Pittsburgh,  Pa.     Recommended 

by  \\'.  T.  Schomberg. 
Schultz,    Wm.    A.,    Boiler    Maker    Foreman,    Penna.    Co.    Lines 

West,   Broadway,  Wellsville,  Ohio.     Recommended  by 

D.  W.  Fitzgerald. 
Smead,  D.  N.,  Draftsman,  P.  R.  R.,  453  Third  St.,  Pitcairn,  Pa. 

Recommended  by  I.  D.  Pratt. 
Tarran,  Lester  H.,  Draftsman,  P.  R.  R..  6403  Dean  St.,  Pitts- 
burgh, Pa.     Recommended  by  I.  D.  Pratt. 
Trueb,  Edwin,  Draftsman,  P.  R.  R.,  Trafiford,  Pa.,  P.  O.  Box 

183.     Recommended  by  I.  D.  Pratt. 
Wagner,  C.  W.,  Inspector,  Penna.  R.  R.  Co.,  Room  301,  Second 

National  Bank  Building,  Pittsburgh,  Pa.  Recommended 

by  A.  C.  Cotton. 
PRESIDENT    AIITCHELL:     As    soon    as    these   applica- 
tions   have    been    approved    by    the    Executive    Committee,    the 
gentlemen  will  become  members. 
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If  there  is  no  further  business  to  come  before  the  Club, 
we  will  listen  to  the  reading"  of  the  paper  of  the  evening  by 
Mr.  A.  W.  \Miiteford  of  the  Jacobs-Shupert  Utjuited  States 
Firebox  Company  on  the  subject  "IvOcomotive  Boiler  Design 
and  its  Relation  to  Capacity." 

LOCO^rOTIVE  BOILER  DESIGN  AXD  ITS  RELATION 
TO  CAPACITY. 


By  a.  W.  Wiiiteford  of  Xew  York. 


Locomotive  Boiler  Capacity  for  any  given  service  is  deter- 
mined by  the  cyiinder  demand.  Cylinder  demand  is  in  turn  deter- 
mined by  the  weight  of  the  load  to  be  hauled,  the  tractive  effort 
necessary  to  start  it.  and  the  speed  with  which  it  is  to  be 
moved. 

The  history  of  boiler  development  from  its  earliest  incep- 
tion down  to  the  present  is  practically  one  consistent  record  of 
an  effort  to  increase  the  capacity. 

This  development  has  been  rather  more  periodic  than  con- 
tinuous. Long  spells  of  activity  have  been  followed  by  long 
periods  of  rest  which  have  again  in  turn  been  followed  by 
renewed  activity.  We  are  at  present  in  the  midst  of  one  of  the 
active  periods. 

The  first  man  to  develop  anything  in  the  nature  of  a  device 
that  utilized  the  power  of  steam  was  Hero  of  Alexandria.  He 
lived  about  150  B.  C.  He  was  known  as  quite  a  philospher  and 
investigator  in  his  day,  and  he  left  some  works  on  pneumatics 
that  are  still  in  existence. 

His  steam  engine  consisted  of  a 
small  hollow  ball  set  in  a  frame  work 
above  a  vessel  equipped  with  a  tal- 
low burner.  This  vessel  was  con- 
structed so  that  it  could  be  filled  with 
water,  and  after  the  wick  was  lighted 
long  enough  the  water  would  boil, 
and  the  steam  would  rise  through  a 

The  first  steam  engine,      hollow    pipe    that    entered    the    ball 

Hero  of  Alexandria,  150  B.  C.  ^,  ,  r   .1         •   ^.    :^,-    <.„        a* 

through  one  of  the  pivot  joints.     At 
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two  opposite  points  in  the  ball,  openings  were  arranged  out  of 
which  steam  could  flow,  and  the  reaction  of  the  escaping  steam 
kept  the  ball  in  motion.  This  was  really  nothing  more  than  a 
toy,  but  for  over  seventeen  hundred  years  it  was  the  only  steam 
engine  known  to  the  world. 

About  1543  a  Spanish  sea  captain,  Blasco  de  Garay,  prob- 
ably discouraged  by  the  many  delays  he  had  suffered  from  calms, 
made  an  effort  to  develop  some  sort  of  a  steam  power  device  with 
which  to  move  his  boat,  but  he  was  unable  to  leave  much  more 
than  a  record  of  his  efforts.  His  work,  however,  resulted  in 
further  attempts  along  this  particular  line  of  development. 

By  1600  the  French,  the  Italians  and  the  English  were  all 
busily  engaged  in  making  efforts  to  solve  the  problem.  Between 
1600  and  1663,  two  Italians,  Giovanni  della  Porta  and  Giovanni 
Branca,  Solomon  de  Cans,  a  Frenchman,  and  the  Marquis  of 
Worcester,  an  Englishman,  had  all  developed  efforts  of  suf- 
ficent  importance  to  be  recorded.  Their  devices,  however,  were 
little  more  than  failures,  as  none  of  them  ever  became  permanent. 


Savery's  pumping  engine,  1698. 


The  trouble  with  them  all  seemed  to  be  that  no  one  ever  thought 
of  a  method  to  regulate  the  pressure  of  the  steam  in  the  boilers. 
Thev  were  built  either  with  a  plain  open  spout  so  that  the  water 
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boiled  away,  or  they  were  entirely  closed,  and  in  time  the  pres- 
sure would  blow  them  up. 

About  1675.  ^  Frenchman.  Denys  I'apin,  who  had  been 
exiled  to  Eng-land,  conceived  the  idea  of  building-  a  boiler  with 
a  small  door  that  could  be  opened  or  closed  with  a  spring',  and 
thus  relieve  the  pressure  when  necessary.  He  truthfully  can 
be  recorded  as  the  original  "Safety  First"  mechanical  man,  and 
from  his  idea  was  developed  what  we  now  know  as  pop  or 
safety  valves  on  all  boilers.  From  then  on  the  development 
rested  largely  with  the  English  and  the  Scotch.  The  chief 
industry  at  that  time  in  England  and  especially  in  Cornwall,  was 
the  mining  of  coal.  As  at  present,  one  of  the  difficulties  was  the 
keeping  of  the  mines  free  from  water.  In  1698,  Savery.  a  min- 
ing engineer,  rigged  up  a  boiler  connected  by  piping  to  a  closed 
vessel.  Steam  was  admitted  to  the  vessel  by  hand  and.  upon 
condensing,  the  vacuum  which  was  formed,  opened  a  valve  and 
lifted  the  water.  Steam  was  then  again  admitted  to  the  vessel 
and  the  water  was  forced  out  by  the  steam  pressure.  This  was 
the  first  actual  recorded  use  to  which  the  power  of  steam  was 
ever  applied.  Savery's  trouble  was  lack  of  practical  shop 
knowledge,    and    his   engines   were    not   always    satisfactory. 

In  1702,  Xewcomen,  a  blacksmith  and  a  mechanic,  who  had 


Newccmen's  engine,  1702. 

done  a  lot  of  work  for  Savery,  conceived  the  idea  of  a  cylinder 
and  of  attaching  a  piston  rod  to  a  beam  at  one  end.  and  applying: 
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a  heavy  weight  to  the  other.  When  the  piston  was  in  the  right 
position,  steam  was  turned  on  which  pushed  it  up  and  held  the 
beam  down.  The  steam  was  then  ahowed  to  condense,  which 
created  a  vaccum  in  the  cyHnder,  which  with  the  weight  on  the 
other  end  of  the  beam  returned  the  piston  to  its  original  position 
ready  for  another  stroke. 

In  time  some  one  conceived  the  idea  of  injecting  cold  water 
into  the  steam  to  more  rapidly  condense  it,  but  on  all  of  the 
designs  the  inlet  and  outlet  valves,  were  regulated  by  hand  and 
it  was  almost  impossible  to  build  an  engine  that  would  run  at 
the  rate  of  more  than  sixteen  strokes  a  minute.  In  a  great  many 
of  these  engines  the  cylinders  were  cjuite  large,  some  o£  them 
over  ']2  inches  in  diameter,  but  the  pressures  were  low  and  they  all 
depended  on  the  condensing  of  the  steam  in  the  cylinders  to 
enable  them  to  work.  No  one  had  yet  thought  of  an  exhaust, 
and  for  over  fifty  years  no  changes  or  improvements  of  anv 
importance  were  made  from  Newcomen's  original  idea. 


First  internally  fired  boiler. 
Smeaton,  1740. 

In  the  meantime.  Watt  appeared  on  the  scene.  This  was 
about  1 760.  To  him  we  owe  the  greatest  development  of  the 
steam  engine.  The  first  thing  he  did  was  to  let  the  steam 
escape  after  it  had  done  its  work,  and  condense  it  in  a  separate 
chamber.  From  that  it  was  but  a  step  to  the  guide  and  piston 
and  the  cvlinders  closed  at  botli  ends.  Boulton  worked  with 
Watt    and    ]\Iurdock    followed    them    very    closely.      The    two 
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Trcvithicks,  father  and  son,  were  also  adding  their  efforts  along 
about  this  time,  and  from  then  on  the  development  was  much 
more  rapid. 

The  first  man  to  apply  the  power  of  steam  to  a  moving 
vehicle  was  Cugnot  of  France  in  1769. 

The  first  traveling  engine  in  England  was  that  built  by 
Trevithick  who  carried  people  in  1801  and  Wm.  Hedley  brought 
out  "Puffing  Billy"  in  1813. 

Geo.  Stephenson  developed  his  first  locomotive  in  1814  and 
kept  on  improving  his  idea  until  he  brought  out  the  "Rocket"  in 
1830.  In  1836  he  brought  out  a  second  locomotive,  the  general 
type  of  which  has  been  a  standard  ever  since. 

One  great  trouble  in  the  early  stages  of  the  development 
was  that  it  was  impossible  to  get  the  machine  work  done 
that  was  necessary.  For  instance,  Watt  once  wanted  a  cylinder, 
but  there  was  no  machinery  in  existence  that  could  bore  it  the 
way  he  wanted  it,  so  he  had  to  have  one  hammered  out  by  hand. 
One  report  in  his  biography  says  that  one  of  his  chief  troubles 
was  that  he  couldn't  get  his  work  from  the  "smith"  shop.  This 
sounds  like  a  somewhat  familiar  complaint  to  the  average  rail- 
road shop  man. 

The  original  boilers  as  first  built  were  nothing  more  than 
kettles  or  large  drums  filled  with  water  and  placed  in  position 
over  a  fire. 

The  first  man  to  surround  the  fire  by  water  was  Smeaton, 
an  Englishman,  who  in  1740  built  a  boiler  with  the  furnace  in 
the  center.  Some  years  later,  Trevithick,  Sr.,  and  Evans,  an 
American  both  built  cylindrical  boilers,  and  carried  one  single 
flue  all  the  v\'ay  through  the  boiler. 

About  1 79 1,  Nathan  Read,  another  American,  conceived  the 
idea  of  splitting  the  smoke  up  into  channels,  and  thereby  develop- 
ing what  has  since  been  known  as  an  upright  or  multi-tubular 
boiler. 

Xeville  and  Trevithick,  Jr..  also  had  similar  ideas,  which 
they  afterward  developed.  These  boilers  were  all  upright.  This 
was  about  1800  to  1820.  - 
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The  first  multi-tubular  boiler. 
Seguin,   1828. 

About  1828  Seguin,  a  Frenchman,  constructed  the  first 
horizontal  multi-tubular  boiler  and  this  type  of  boiler  has  ever 
since  been  known  as  a  "locomotive"  boiler.  This  design  enabled 
the  weight  to  be  more  evenly  distributed,  and  the  capacity  to  be 
greatly  increased  on  account  of  the  increase  in  heating  surface. 

Stephenson's  "Rocket"  was  built  on  this  plan,  and  for  more 
than  sixty  years,  with  the  exception  of  an  increase  in  size  and 
weight,  no  very  pronounced  change  of  any  kind  was  brought 
about  in  this  type  of  boiler.  In  the  early  nineties  the  "wide" 
firebox  made  its  appearance  and  from  that  date  has  been  one  of 
the  periods  of  greatest  activity  in  locomotive  boiler  development. 

Although  in  the  period  from  1830  to  1890  no  very  pro- 
nounced change  had  been  brought  about  in  the  general  plan. 
still  certain  facts  had  been  practically  established  in  regard  to 
locomotive  construction  and  certain  well  known  principles  had 
been  laid  down  and  were  being  very  generally  observed. 

These  facts  had  to  do  with  various  features  of  boiler  design, 
heating  surfaces,  cylinder  proportions,  etc.,  many  of  which  had 
been  w^orked  out  by  actual  tests  under  working  conditions. 

In  1830  Stephenson  found  that  in  a  locomotive  boiler,  open 
to  the  atmosphere,  and  with  the  firebox  separated  by  a  plate 
from  the  barrel,  that  one  foot  of  firebox  was  equivalent  to  three 
of  tube  surface.  In  1840  Dewrance  modified  the  experiments 
bv  dividing  the  barrel  of  a  small  locomotive  boiler  into  six 
compartments  that  next  the  firebox  being  6  inches  long,  and  the 
remaining  five  compartments  each  12  inches  long.  The  results 
showed  that  the  first  six  inches  of  tube  were  equal,  area  for  area, 
to  the  firebox  surface ;  the  second  compartment  was  only  about 
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one-third  as  effective,  while  in  the  reniainini:;-  four  compartments 
tlie  evaporation  was  so  small,  accordini^  to  the  experiments,  as 
to  be   practically  useless. 


Water  Evaporated  peb  Hour  with  Coke 
2.4.5  LBS 


Diagram  of  boiler  used  in  Petiet  tests,  1865, 

showing  water  evaporated  per  hour  in  each 

section  of  the  boiler. 

In  1858  C.  W.  Williams  experimneted  on  a  small  open 
topped  boiler,  4  feet  6  inches  long-,  having-  a  3  inch  tube  passing- 
through  it.  The  boiler  was  divided  into  five  compartments,  the 
first  being  6  inches  and  the  others  12  inches  in  length.  The 
heat  w^as  supplied  by  means  of  a  gas  burner  in  one  end  of  the 
tube,  bent  down  at  a  right  angle.  In  a  trial  of  four  hours  the 
water  evaporated  from  44  degrees  was  in  the  five  compartments 
respectively  96,  44,  24,  19  and  16  ounces,  and  although  the 
temperature  of  the  escaping  products  of  combustion  was  about 
500  degrees,  that  of  the  water  in  the  last  compartment  was  only 
170  degrees. 


130  LBS.  Pressure 

■ 131Ft.to1*AFT. 


Diagram  of  boiler  used  in  Henry  tests,  1890, 

showing    steam    pressure,    grate    area,    draft, 

and  proper   flue   length. 

Petiet  in  1865  divided  a  boiler  into  sections  and  ran  con- 
clusive tests  to  prove  the  evaporative  value  of  various  portions 
of  the  heating  surface.  He  was  Supt.  ^Motive  Power  of  the 
Northern  Railway  of  France  and  the  figures  he  established  are 
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still  quoted  as  authoritative.  His  tests  showed  that  the  firebox 
evaporated  fifteen  times  as  much  water  as  the  forward  section 
of   tubes. 

In  1890  another  Frenchman,  Henry,  Supt.  ]\Iotive  Power 
of  the  Paris,  Lyons  and  Alediterranean  Railway,  conducted  an 
elaborate  series  of  tests  to  try  to  establish  figures  showing  the 
proper  length  for  flues.  These  tests  are  referred  to  quite  ex- 
tensively by  C.  D.  Young,  Engineer  of  Tests  of  the  Pennsylvania 
Railroad,  in  paragraph  60-65  o^  "'•is  report  of  Tests  of  an  E-6 
Locomotive  completed  last  April. 

The  report  of  the  Committee  on  "Relative  Proportions  of 
Cylinders  and  Driving  Wheels  to  Boilers"  for  the  blaster 
^Mechanics  Association  in  1888  recommended  the  following  pro- 
portions for  engines  with  a  24-inch  stroke. 

Total  H.  S.=Piston  Area  in   inches    >(    5-8 

Total  H.  S.^   iinrFire  Box  H.  S. 

Total  H.  S.^  /O^Grate  Area 

Total  H.  S.-:-400^Flue  Area. 

This  represented  practically  the  adopted  practice  for  what  we 
todav  would  class  as  the  "narrow  firebox"  or  standard  engine. 


1000* 


-13  Ft  6|  IN. 


Flue  HS.  t'l-O'V.SO  soft. 


Z250 

Firebox  H  S.  Z'5^A&5Qt 


Diagram  of  Class  E-6  boiler  used  in  Penna.   R.    R.   tests. 

By  1897  the  wide  firebox  was  becoming  so  well  established 
that  a  new  set  of  ratios  was  worked  out  by  a  Committee  of  the 
M.  M.  Association.  These  ratios  related  to  Grate  Area,  Heating 
Surface  and  Cylinder  \'olume,  and  have  ever  since  been  referred 
to  as  the  •'1897"  specifications.  This  Committee  reported  as 
follows:  "Your  Committee  could  find  no  available  data  on  the. 
relative  value  of  firebox  heating  surface  and  tube  heating  sur- 
face, some  authorities  claiming  that  the  former  was  worth  twice 
as  much,  and  some  ten  times  as  much  as  the  latter.  It  will  be 
seen  to  average  about  100  per  cent  of  the  total  heating  surface." 
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In  1902  the  Master  Mechanics'  Committee  reported  as  fol- 
lows :  "The  important  relations  in  boiler  design  arc  those  be- 
tween the  power  and  total  heating  surface,  between  the  total 
heating  surface  and  grate  area,  and  between  the  power  and  grate 
area."  Also  "the  ratio  between  tube  heating  surface  and  firebox 
heating  surface  is  of  no  particular  value,  as  grate  area  controls 
it  to  a  large  extent." 

By  1903  a  question  had  again  been  raised  on  this  subject 
of  Ratios,  the  report  for  that  year  reading  as  follows :  "There 
is  a  question  among  some  officials,  that  while  we  have  ample 
heating  surface,  it  may  not  be  in  the  right  place ;  or  in  other 
w^ords,  it  is  possible  that  we  have  too  much  heating  surface  in 
the  wrong  place ;  that  is,  are  there  not  too  many  tubes  used,  and 
would  not  a  boiler  furnish  an  equivalent  or  higher  evaporation 
with  a  lesser  number?" 

The  following  table  shows  the  variation  in  the  ratio  of  fire- 
box heating  surface  to  total  heating'  surface  between  narrow 
firebox  boilers  and  wide  firebox  boilers. 


NARROW  FIREBOXES. 

(Compiled  by  H.  H.  Vaughn.) 


Tj'pe 

Cylinders 

Firebox 

Total 

Heating 

Heating 

Surface 

Surface 

2-8-0 

20 14x28  in. 

212 

2169 

2-0-8 

21     x30  in. 

230 

2682 

4-6-0 

17     x34in. 

139 

1579 

4-6-0 

18     x24in. 

150 

1815 

4-6-0 

18     x26in. 

179 

1729 

4-6-0 

19'  '.x30in. 

202 

2159 

Percent  of 
Firebox  to 
Grate         Total  Heat- 
Area  ing  Surface 

32.5  10 

33.5  10 
27.0  9 

27.0  8.5 

24.0  10 
32.5  9.3 


WIDE  FIREBOXES. 


Percent  of 

Firebox  to 

Firebox       Total  Total 

Railroad  Type  Cylinders  Heating     Heating         Grate      Heating 

Engine  Surface      Surface         Area  Surface 

B.  R.  &P.  4-4-0  20i4x26in.         194        2992        54.4        6.4 

C.  R.  I.  &P.       2-8-0  28    x30in.        260        4264*      63  6.1 
C.  P.  R.            0-6-6-0              20     x26in.         185         2949*       59  6.2 

A.  T.  &S.  F.     2-10-2  19x32x32  in.         216         4306         58  5.0 

B.  &A.  2-6-6-2        20/,x33x32  in.         185         5476         56.5         3.3 
B.  &A.  2-8-0  23x32  in.         185.6     3474        56.5         5.3 

*  Superheating — Surface    not   inchided. 
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These  varied  ideas  and  opinions  as  expressed  and  recorded 
from  the  date  of  Dcwranee  and  Wilson  down  to  1903  led  Mr. 
G.  II.  Henderson  to  remark  in  his  hook  on  "Locomotive  Opera- 
tion" that  came  out  in  1904.— -"So  the  IJoiler  grew,  not  in  a  very 
rational  manner  at  first,  as  the  proportions  were  not  well  known, 
nor  are  thev  now,  and  it  was  largelv  a  £Tuess  as  to  how  much 
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Flues 

557o 

a^V^o 

W: 

vm 

One  SOFT  Firebox  Heating  Surface     Tot^vl  Heating       Total  Water 
=16  Feet  or  Flue  Heatins  Surface  Surface  Evaporated 

Graphic     comparison     of     heating     surface     and 
evaporative  capacities,  wide  firebox  locomotives. 

heating  surface  and  grate  area  were  necessary  to  maintain  a 
definite  tractive  force  at  a  given  speed."  He  also  adds  in  speak- 
ing of  heating  surface — ^"While  as  we  have  stated  this  is  one  of 
the  principal  problems  of  locomotive  design,  we  are  still  con- 
siderably in  the  dark  as  to  exact  value." 

The  differences  of  opinion  and  the  unsolved  state  of  some 
of  these  problems  have  no  doubt  been  factors  to  some  extent 
in  the  activity  v^'hich  we  have  lately  been  witnessing  in  boiler 
development. 

The  Pennsylvania  Railroad's  series  of  tests  conducted  at 
St.  Louis  during  the  World's  Fair  in  1903-4  and  afterwards  at 
Altoona.  did  a  great  deal  towards  furnishing  definite  informa- 
tion on  some  of  these  problems.  The  work  done  by  Prof. 
Breckenridge  in  connection  with  the  Department  of  L^nited 
States  r>ureau  of  Alines  also  added  considerable  to  this  particular 
stock  of  knowledge. 

The  tests  conducted  by  Dr.  Goss  at  Coatesville  some  two 
years  ago  among  other  things  furnished  some  interesting  data  on 
the  relative  values  of  flue  and  firebox  heating  surface.     These 
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tests  showed  that  the  average  evaporative  value  of  one  square 
foot  of  firebox  heating  surface  is  y.d  times  that  of  one  square 
foot  of  flue  surface. 

The  latest  and  most  comprehensive  tests  that  have  been 
conducted  are  those  recently  completed  at  Altoona  by  C.  D. 
Young  and  referred  to  above.  They  substantiate  in  certain 
measures  some  of  the  earlier  efforts  of  Petiet,  Henry  and  others, 
and  furnish  valuable  data  for  the  present  day  designer.     In  these 
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Diagram  showing  temperature  range  in  locomotive  boiler  tubes. 

tests  the  equivalent  evaporation  per  square  foot  of  heating  sur- 
face was  from  7.0  pounds  to  16.8  pounds.  This  latter  is  not  an 
exceptionally  high  rate,  but  the  rate  to  which  a  locomotive  can 
be  forced  is  dependent  upon  the  ratio  of  heating  surface  to  grate 
area,  and  in  this  locomotive  the  heating  surface  was  com- 
paratively small.  Rates  of  evaporation  of  20  pounds  per  square 
foot  of  heating  surface,  as  have  been  obtained  with  boilers  of 
other  designs,  were  not  possible  with  this  locomotive. 

In  connection  with  the  matter  of  flue  length,  the  followin£»- 
conclusions  reached  by  Young  are  of  interest. 

(a)  The  most  desirable  length  of  tube  depends  upon  bo"' 
much  the  designer  is  willing  to  sacrifice  in  boiler  efficiency  to 
obtain  rapid  evaporation  with  some  loss  of  heat. 

(b)  There  is  a  rapid  decrease  of  temperature  in  the  tubes 
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for  a  distance  of  three  or  four  feet  from  the  firebox  end,  after 
which  the  temperature  drop  is  more  gradual  until,  with  this 
short  tube,  the  curve  of  tube  temperature  becomes  *flat  toward 
the  smokebox  end,  and  therefore  the  heat  transfer  at  the  firevox 
end  of  this  tube  is  much  higher  than  at  the  smokebox  end. 

This  is  also  in  line  with  the  conclusions  arrived  at  by  the 
Steam    Engineering   Division    of    the    United    States    Geological 
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588ft  Lbs  of  coal  firco  per  hour. 

Curve   showing  temperature  in  superheater  and   boiler 
tubes.     Penna.  R.   R.  tests  of  Class  E-6  locomotive. 

Survey  on  account  of  which  appeared  in  the  Western   Society 
of  Engineers  for  September  1907. 

First.  "After  the  velocity  of  the  gas  parrallel  to  the  heat- 
ing surface  has  reached  a  certain  value,  varying  with  the  size 
of  tubes,  and  the  degree  of  temperature,  the  rate  of  heat 
absorption  is  almost  proportional  to  the  velocity." 

Second.  '"Increasing  the  diameter  of  the  flues  decreases 
the  efficiency  of  their  absorbant  power,  and  increasing  the  length 
of  the  flues  beyond  a  certain  limit,  depending  on  their  size,  in- 
creases their   efficiency  very  little." 

Third.  "]\Iost  of  the  resistence  to  the  passage  of  the  gas 
through  the  flues  is  at  the  entrance  of  the  tubes.  Lengthening 
of  the  flues  increases  the  resistance  very  little." 

Some  of  the  facts  established  by  Petiet  and  later  by  Henry 
and  more  recently  confirmed  by  Young  would  see  mto  indicate 
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that  there   is  a  happy  medium   for  fiue  lengths  ahove  or  below 
which  it  would  not  seem  advisable  to  go.     This  appears  to  h'^- 
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Curve    showing   temperature    in    boiler    tubes   at    dif- 
ferent rates  of  firing.     Penna.     R.    R.    tests    of    Class 
E-6  locomotive. 

in  the  neighborhood  of  i6  feet  for  2  inches  flues  and  about  i8 
feet  or  a  little  over  for  2^/4  inches  flues. 

The  success  of  the  present  type  of  ]\Iikado  engines  would 
also  lead  one  to  believe  that  the  original  ratio  of  firebox  surface 
to  total  which  obtained  in  some  of  the  older  type  of  engines  was 
more  nearly  correct  than  the  present  ratio  which  runs  in  some 
cases  as  low  as  3  per  cent  of  the  total.  It  might  be  worthy  of 
note  in  this  connection  to  call  attention  to  the  fact  that  the 
Atlantic  type  engine  used  in  the  Young  tests  had  a  firebox  of 
8:5   per  cent   of   the  total. 

That  the  efficiency  of  combustion  is  largely  dependent  on 
the  relative  volume  of  firebox,  has  been  clearly  demonstrated, 
and  it  may  be  interesting  to  consider  certain  facts  that  have  been 
developed  in  regard  to  the  relations  between  combusion  rates 
and   efficiency. 

•   Mr.  G.  R.  Henderson,  in  an  article  in  the  American  Engineer 
and  Railway  Journal,  in  June  1906,  discussed  the  results  of  the 
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St.  J^nuis  k'Sts  and  ])()iiU(.'(l  oul.  in  cnnni'ction  with  the  fullow- 
ing"  (lata,  tliat  the  ctficienc\  decreases  as  the  rate  of  coiiil)usli()n 
l)er  sijuare  foot  o\  i^rate  area  increases. 


I'.ii.uiiK- 

M 

ixiinnni 

o;i 

I 

Mill 

mum  C( 

)al 

Xunil 

)er 

Rat( 

^  — ld)S, 

i-:ti 

icicncy 

Rate 

—  1J)S.     1 

'-fTicicn 

C)2i) 

121 

45 

34 

79 

2512 

I()I 

4^ 

21 

8r 

734 

140 

60 

3?, 

7« 

533 

120 

54 

18 

74 

I4(j() 

86 

51 

22 

7^ 

5f^5 
3000 

5^> 
134 

44 
39 

20 

25 

7^ 
^'3 

929 

74 

47 

19 

75 

Ave  raj; 
IfficiciK 

r,o 

68 
68 

^'5 
^'3 
^\S 
60 

^^3 


A(l(Htional  tests  were  made   on   the   Penns\lvania   Railroad 
testing   plant    at   Altoona    in    1908,   and   tlie   size   of   grate    was 
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Chart  in  which  sizes  cf  objects  represent  comparative  rates  of 
combustion  in  pounds  per  sq.  ft.  cf  grate  per  hour. 

changed  in  the  same  engine,  with  all  the  other  elements  remain- 
ing constant.  In  each  of  three  separate  tests,  4000  pounds  of 
coal  were  fired  per  hour,  but  the  grate  area  in  the  first  case  was 
55/^  square  feet.  In  the  other  two,  a  part  of  the  front  grates 
was  blanked,  so  that  the  grate  area  was  first  reduced  to  39/^ 
and  then  to  29.76  square  feet.    The  combustion  rates  were,  there- 
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DilTerence  in  Temp.-  Dcg.  F.- Water  in  Tube  and  Gases 

Curves  showing  the  amounts  of  heat  transmitted  per  hour  by  radia- 
tion,  ccnvecticn,   and  the   sum   of  the  two   for   various   differences   in 
temperature  between  water  and  hot  gas  or  fire. 

fore,  respectively.  72,101  and  134  pounds  per  square  feet  of 
gTate  area  per  hour,  and  yet  the  boiler  efficiency  was  practically 
unchanged  ;  the  reason  being  that  in  these  three  tests  practically 
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the     same     (^i)])i>i  tiinity     tor     complete    conibuslini     was     j^iveii 

PIAGHAM  OF  LOCOMOTIVE  IIAVINO  GREATER  TRACTIVE  lOWER  TIIAV  ASV  EVCIVE  EVER  9WLT 
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ERIES  NEW  SIXCVLIXDER  ARTICULATED   MALLET  COMPOUND  LOCOMOTIVE  "MATT    H    SHAV 

irrespective  of  the  rate  at  which  coal  was  fired  per  sfpiare  foot 
of  grate  area. 

Mr.  L.  H.  Fry.  in  cominenting;-  on  these  tests,  says:  "It 
appears  from  these  tests,  that  the  efficiency  of  the  absorption  of 
heat  is  practically  independent  of  the  rate  of  combustion  and 
evaporation." 


Showing  general  details  of  sectional  firebox. 

In  the  foregoing.  I  have  endeavored  to  point  out  some  of 
the  more  important  factors  which  must  be  considered  in  the 
economical  proportioning  of  a  locomotive  boiler.  There  have 
naturally  been  a  great  many  developments  in  the  perfection  of 
details  and  in  the  application  of  special  devices  in  connection 
with  boiler  designing  many  of  which  are  important  factors  in 
the   service  given. 
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Horizontal  hydraulic  press  for  flanging  channel  sections 
for  sectional  firebox. 

Among"  these  may  be  mentionerl  the  su])erheater.  which 
while  having'  been  used  to  a  great  extent  in  Europe  for  a 
number  of  years  has  only  within  the  past  few  years  obtained  due 
recog-nitit)n  in  this  country.  Its  use  has  resulted  in  an  increase 
in  boiler  capacity  not  bv  reason  of  its  influence  upon  the  boiler 
itself,  but  because  of  its  effectiveness  in  decreasing  the  cylinder 
demand  for  a  given  horse  power  output,  and  hence  giving  to 
the  boiler  a  greater  range  of  power. 

The  brick  arch  is  another  device  which  has  resulted  in  not 
only  increasing  the  capacity  of  the  boiler,  but  also  the  efificiency, 
and  its  functions  deal  ])rinci]:)ally  with  the  ccmbustion  ])roblem. 
The  arch  gives  better  firebox  conditions  for  the  thorough  mixing 
and  burning  of  the  gases,  hence  liberating  more  nearly  the  full 
latent  heat  contained  therein.  This  not  only  saves  coal,  but  by 
reason  of  the  liberation  of  greater  heat  to  just  that  extent  in- 
vcreases  the  capacity. 

Along  with  the  develo])ment  nf  locomotive  Ijoiler  ]M'opor- 
tions  there  has  come  also  a  corresponding  develoi:)ment  in  the 
actual  mechanical  details  of  construction.  Many  of  these  are 
verv  closelv  related  to  the  problems  of  capacity  and  economy. 
One  of  the  most  important  and  to  which  some  attention  should 
be  given  is  that  of  sectional  fireliox  construction. 
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Large  sectional  Erebox  for  Philadelphia  &  Reading  R.  R. 

As  pointed  out  i.i  the  preceding  paragraphs,  it  has  been 
shown  that  the  economical  Iciigth  of  the  tubes,  especially  for  the 
heavy  locomotives,  such  as  are  now  used,  appears  to  be  some- 
where in  the  neighborhood  of  of   i6   feet   for  2-inch  tubes  and 


perhaps   i8  feet   for  234-inch  tubes.     In   the  desig-n  of  a   loco- 
motive of  long  wheel  base,  such  as  a  Mikado  for  instance  or  a 


Interior  of  secticnal  firebox  with  butt-welded  mud-ring  joint. 
Lehigh  Valley  Railroad. 

IMallct,  it  is  necessary  that  the  entire  wheel  base,  be  covered 
with  a  boiler.  If  the  correct  proportions  between  firebox  heat- 
ing surface  and  flue  length  are  to  be  maintained,  it  necessarily 
follows  that  serious  problems  are  encountered  in  the  design 
and  maintenance  of  long  flat  sheets  supported  by  stay  bolts. 

A  simple  calculation  shows  that  the  400  flues  in  a  modern 
Mikado  locomotive  will  lengthen  with  a  total  force  of  over 
9,000,000  pounds  in  expanding  from  a  temperature  of  t,2  degrees 
to  212  degrees  and  a  locomotive  crown  sheet  17  feet  long  will 
have  a  total  movement  of  about  nine-tenths  of  an  inch  from  a 
cold  condition  up  to  maximum  working  temperature.  Such 
stresses  as  these  are  best  taken  care  of  by  the  sectional  fi^rm  of 
construction. 

Everv  unit  or  section  in  this  ty])e  is  self  supporting  and 
complete  within  itself,  and  it.  therefore,  follows  that  the  strength 
of  the  entire  firebox  structure  is  independent  of  Uie  number  of 
imits  of  which   it   's   composed.      Due  to   its  flexibility  also  the 
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Sectional  firebcx  with  sloping  backhead  for  Pennsylvania  R.  R. 

sectional  form  of  construction  takes  care  of  the  expansion  strains 
in  a  manner  that  is  not  possible  with  long  flat  sheets  of  the  stay- 
bolt  type. 

Then  too  there  is  another  point  to  consider,  if  larp^e  enrjines 
are  built  according  to  the  proportions  proposed  above  with  flues 
from  1 6  to  i8  feet  in  length,  the  balance  of  the  boiler  being- 
made  up  of  firebox,  it  might  be  found  in  many  cases  that  there 
would  be  an  excess  of  grate  area.  This  difficulty  is  overcome 
by  the  use  of  a  brick  arch  of  the  Gaines  design,  which  forms 
a  bridge  wall  across  the  forward  ])art  of  the  firebox  at 
the  point  where  the  grate  should  end,  and  provides  at  the  same 
time  a  combustion  chamber  between  the  brick  arch  and  the  back 
ilue  sheet.  The  use  of  this  device,  therefore,  enables  one  to 
design  a  large  boiler  with  the  proper  length  of  flues  and  with 
the  proper  length  of  grate,  and  gives  a  firebox  of  large  volume 
and  heating  surface  with  the  added  advantages  of  a  combustion 
■chaiiiber. 

I  will  now  endeavor  to  show  you  by  a  set  of  slides  some 
of  the  various  successive  steps  in  the  development  of  the  loco- 
motive boiler  starting  with  the  original  design  worked  out  by 
Hero  of  Alexandria  and  ending  with  the  latest  and  most  highly 
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developed   t}pe   of   modern   l)oiler,    the   Jacobs- Shupert    sectional 
construction. 

I  also  intend  to  show  you  in  as  graphic  a  form  as  possible 
the  results  obtained  by  the  various  tests  I  have  mentioned.  We 
will  then  have  a  moving"  picture  reproduction  of  the  low  water 
test  at  Coatesville  in  which  the  strength  of  the  sectional  form 
of  construction  was  conclusively  proven  and  after  that  I'll  be 
glad  to  try  and  answer  any  question  }0u  may  ask  in  regard  to 
any  of  the  points  I  have  brought  up. 

(A  series  of  slide  views  with  ex])lanations  by  the  s])eaker 
were  here  introduced  and  then  the  moving  picture  tilm  of  the 
low  water  test  was  given.) 

PRESIDENT  IMITCHELL:  The  hour  is  getting  late,  but 
if  anv  of  vou  have  any  questions  to  ask  or  any  remarks  to  offer, 
we  will  be  glad  to  hear  from  you. 

MR.  D.  J.  REDDIXG:  I  might  ask  what  exi)erience  you 
have  had  with  that  sectional  ty])e  of  firebox,  where  it  has  Ijeen 
in  service  for  some  length  of  time,  as  to  the  leakage  of  the 
seams.  There  was  some  doubt  expressed  when  they  first  went 
into  service  as  to  whether  it  would  stand  expansion  and  con- 
traction very  long.  I  suppose  they  have  several  thousand  rivets 
in  those  seams  and  while  they  are  not  exposed  to  the  fire,  the 
under  side  of  each  seam  is  exi)osed  and  more  or  less  ex])ansion 
and    contraction    takes   place. 

Xo  doubt  it  is,  as  Mr.  AMiiteford  says,  one  of  the  ste]:)s  that 
make  for  advancement,  and  I  think  we  will  all  agree  that  he 
is  perfectly  right  that  v.'e  want  to  get  evaporating  surface  in  the 
firebox  rather  than  in  the  tubes.  They  are  on  the  right  track. 
Their  construction  there  is  getting  greater  surface  in  the  fire- 
box, provided  the}-  do  not  have  too  much  trouble  to  maintain 
that  tvpe  of  firebox,  and  that  type  of  joint.  They  certainl\-  have 
a  strong  firebox.  The}  have  done  awa}'  with  sta}bolts,  which 
have  been  a  source  of  trouble  for  a  great  man}-  years  in  fire1:)ox 
construction.  If  they  can  satisfy  the  ])eo]:)le  that  they  have  a  fire- 
box that  will  last  at  least  as  long  as  the  sta}-bolted  box  and  not 
give  any  more  trouble  from  leaky  seams  than  we  now  have,  and 
eliminate  staybolts,  the}-  will  certainly  have  accomplished  a  great 
deal.     And  possibly  they  have  gone  farther  than  that. 

^IR.  A.  STUCKI:  We  certainly  have  had  an  interesting- 
illustration'of  the  great  evolution  in  Ixuler  construction   froni  its 
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l)c^intiinL;"  to  llic  present  (la\',  Init  in  rci^ard  to  the  sectional 
-boilers  I  would  like  to  ask  for  some  additional  information.  In 
the  90's  the  Lentz  boiler  was  used  quite  a  little  on  the  Saxion 
State  Railways.  Its  firebox  consisted  of  corrug'ated  sheets.  Later 
on  the  \  anderbilt  boiler  ai)])eared  in  this  country.  It  was  also 
based  on  the  use  of  corrut^ated  steel.  Xow  the  Shupert  boiler 
follows  in  that  same  path  with  apparently  excellent  results. 
Inasmuch  as  the  underlying-  principle  in  these  cases  are  the  same, 
namely,  unlimited  leui^th  and  better  transmission  of  heat  to  the 
water,  the  relative  improvements  must  exist  in  the  mechanical 
construction  and  therefore  would  like  to  hear  about  the  various 
experiences   and   improvements   in   that   direction. 

MR.  W'HITEFORD:  ^Ir.  Redding-  asked  whether  it  is 
possible  to  keep  the  crown  seams  tight.  In  answer  to  this.  I 
would  call  attention  to  the  low  water  tests  at  Coatesville,  and 
I  have  shown  you  views  of  the  interior  of  the  firebox  after  this 
test.  The  conditions  of  this  low  water  test  were  far  more  severe 
than  any  which  would  arise  in  ordinarv  service.  X'otwithstand- 
ing-  the  high  degree  of  heat  to  which  the  material  of  the  sections 
was  subjected,  it  was  found  after  the  tests  that  every  seam 
between  the  sections  was  tight. 

\\'e  do  not  have  any  record  of  the  seams  between  the 
sections  ever  giving  trouble  by  leakage  under  service  conditions, 
and  even  if  this  did  occur,  it  is  exceedingly  easy  to  calk  this  seam 
along  the  edge  of  the  brace  plate  between  the  sections.  Such 
calking  would  be  along  the  edge  of  a  plate,  which  is  the  ideal 
calking  edge  and  not  nearly  so  difficult  nor  unsatisfactory  as  the 
calking  of  a  flat  lap  riveted  seam.  In  calking  a  lap  seam  the 
force  of  the  blow  tends  to  open  the  seam  and  forces  the  plates 
apart  whereas  the  calking  of  a  seam  between  the  sections  of  a 
sectional  firebox  does  not  have  this  tendenc\-. 

There  are  three  fireboxes  of  the  sectional  type  on  the  Lehigh 
A'alley  which  have  been  in  service  about  eighteen  months  and 
have  each  made  a  mileage  of  over  60.000  miles.  I  understand 
from  the  officials  having  these  boxes  in  charge  which  are  on  a 
district  having  the  poorest  water  supply  on  that  road  that  they 
have  never  yet  been  touched  by  a  hamnier  on  the  seams. 

Mr.  Stucki's  question  regarding  the  Lentz  boiler  is  not  quite 
clear  to  me. 
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;MR.  STL'CKl :  It  consists  of  sections  just  like  the 
Shupert  but  they  are  ver\-  much  longer  and  corrugated  and  the 
crown  sheet  is  much  after  the  style  of  a  radial  boiler  as  to  shape. 
As  to  heating  surface  and  heat  conduction  to  the  water,  it  must 
have  been  satisfactory  or  else  the  \"anderbilt  people  would  not 
have  taken  it  up  as  they  did. 

MR.  WPIITEFORD:  In  answer  to  Mr.  Stucki's  ques- 
tion regarding  the  Lentz  boiler.  I  beg  to  state  that  it  is  my 
best  recollection  that  the  type  of  firebox  to  which  he  refers  is 
one  used  on  relatively  small  boilers.  The  crown  I  believe  is 
made  from  a  flat  sheet  into  which  have  been  pressed  transversely 
deep  corrugations  making  of  the  crown  practically  a  beam  con- 
struction by  transferring  the  load  to  the  side  sheets.  Obviously 
this  form  of  construction  would  from  mechanical  considera- 
tions only  be  limited  to  relatively  narrow  fireboxes.  I  do  not 
believe  this  type  of  construction  need  be  seriously  considered 
for  modern  locomotive  boilers. 

The  A'anderbilt  furnace  to  which  ^Mr.  Stucki  refers  is  an 
entirely  dififerent  construction.  Its  only  features  of  similiarity 
to  the  Lentz  firebox  or  to  the  sectional  firebox  are  the  corruga- 
tions and  these  are  radically  dififerent  from  the  idea  of  the  sec- 
tional construction.  The  Vanderbilt  furnace  is  a  modification 
of  a  type  of  construction  used  for  a  long  time  in  marine  boilers 
where  the  nest  of  flues  is  above  the  furnace  and  where  the 
chance  of  low  water  is  eliminated.  The  A'anderbilt  furnace  is 
of  cylindrical  corrugated  form  built  into  what  is  virtually  a 
cylindrical  extension  of  the  boiler  shell,  and  is  hence  surrounded 
on  all  sides  by  water.  This  furnace  is  a  true  circle  in  transverse 
section,  and  depends  for  its  strength  upon  the  circular  form, 
reinforced  by  corrugations.  The  material  from  which  the 
furnace  is  made  must,  therefore,  be  relatively  thick  to  support 
the  pressure.  The  Vanderbilt  furnace  is  really  more  dangerous 
under  low  water  conditions  than  an  ordinary  staybolt  firebox 
for  as  soon  as  the  top  of  the  cvlinder  is  dry  the  metal  at  that 
point  becomes  over  heated  and  the  strength  of  the  entire  struc- 
ture is  immediately  impaired,  resulting  either  in  it  bagging  down 
or  in  its  collapse.  This  same  danger  would  be  present  in  the 
Lentz  construction  under  low  water  conditions.  With  the  Van- 
derbilt construction  the  grate  area  is  also  necessarily  limited, 
and    I   believe   the   A'anderbilt   boilers   were    principally   used   in 
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connection  willi  oil  fuel.  In  the  A'andcrhilt  construction  there 
is  also  the  difficulty  of  s^-cttin;;-  e^ood  circulation  around  the  bot- 
tom of  the  furnace,  which  tends  to  give  unequal  expansion  to 
the  material  and  also  imjiairs  the  steaming  capacity. 

I  am  quite  familiar  with  the  Vanderbilt  furnace,  as  we  had 
■quite  a  number  of  them  on  the  Union  Pacific  when  I  was  con- 
nected with  that  railroad. 

As  to  the  heating  surface,  there  is  no  advantage  claimed  for 
the  additional  surface  due  to  the  corrugations  or  to  the  sections. 
Tests  which  we  have  made  seem  to  indicate  that  it  is  the  pro- 
jected area  of  the  surface  Avhich  counts  and  not  the  actual  sur- 
face measured  from  the  contour  of  the  firebox  sheets  when 
■curved.  •  The  reason  for  this  is  doubtless  due  to  the  fact  that 
the  radiated  heat  from  the  fire  travels  in  straight  Hues,  and  so 
long  as  the  fire  is  entirely  enclosed  on  its  top  side  with  heating 
surface  the  radiated  heat  gets  there  whether  the  sheets  are 
curved  or  flat  and  the  sheets  seem  capable  of  absorbing  what- 
ever radiated  heat  gets  to  them.  The  principal  point  that  I  wish 
to  bring  out  with  reference  to  the  sectional  construction  is  that 
it  afifords  the  means  for  building  fireboxes  of  large  size  without 
introducing  elements  of  structural  weakness. 

IVIR.  STUCKI :  Just  the  same  as  in  the  Lentz  and  in  the 
Vanderbilt  boilers. 

MR.  WHITEFORD:  I  believe  I  have  already  explained 
the  diiTerences  between  the  Vanderbilt,  the  Lentz  and  the  sec- 
tional firebox.  In  the  sectional  construction  each  section  with 
its  corresponding  brace  sheet  is  a  unit  self  supporting  within 
itself,  and  hence  not  dependent  upon  the  adjacent  units  insofar 
as  strength  is  concerned.  It,  therefore,  follows  that  if  each  unit 
is  self  supporting  you  can  increase  the  number  of  units  to  aay 
length  of  firebox  desired  without  introducing  any  elements  of 
weakness.  This  is  not  the  case  with  the  Lentz  firebox  nor  with 
the  A'anderbilt  firebox  for  a  failure  of  one  part  will  necessarily 
pull  down   the  remainder. 

MR.  F.  H.  BABCOCK :  I  would  like  to  ask  in  regard  to 
scale,  in  what  condition  do  you  find  the  fireboxes  after  the  boiler 
has  been  in  service  a  number  of  years  as  compared  with  the 
straight  firebox? 

MR.  WHITEFORD:  The  accumulation  of  scale  in  this 
type   of    firebo.x   does   not   seem   to    equal   what    it   does    in   the 
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standard  type  of  box.  It  seems  as  if  the  movement  of  the,  water 
and  the  breathing;  of  the  sections  lias  a  tendency  to  stop  it. 
There  are  no  dead  pockets  in  which  the  scale  can  accumnlate. 
Actual  measurements  after  man\-  months  of  service  in  some 
cases  show  little  more  than  half  of  the  accumulation  of  scale 
in  the  sectional  type  that  there  is  in  the  flat  sheet  firebox  under 
similar  service  conditions. 

^IR.  A.  J.  HARXER:  I  would  like  to  ask  what  time 
elapsed  in  the  second  test  until   the  explosion  occurred. 

MR.  WHITEFORD:  I  think  about  22  minutes.  It  was 
22  minutes  .from  the  time  the  test  was  started  until  the  crown 
sheet  failed  and  the' water  level  was  i4Ki''  below  the  crown  sheet. 
It  started  at  225  pounds  pressure  and  it  had  al)out  440  g^allons 
of  cold  water  injected  after  the  crown  sheet  had  been  exposed. 
There  was  not  as  much  cold  water  injected  as  in  the  sectional 
boiler.  The  attempt  of  the  test  was  to  run  the  conditions 
exactly  parallel. 

^IR.  E.  ^I.  LIVINGSTON:  T  would  like  to  ask  if  any 
trouble  has  been  experienced  with  this  ty]K^  firebox  having"  the 
brace  sheets  fracture  or  break  oil  where  they  connect  with  the 
outside  sections.  It  occurred  to  me  that  this  mig-ht  be  a  source 
of  trouble  due  to  the  expansion  and  contraction.  I  would  like 
to  ask  also  if  anv  difference  is  noted  between  the  sectional  fire- 
box and  the  ordinary  type  in  the  matter  of  time  required  to  g^et 
up  steam.  We  find  that  the  boxes  recently  delivered  to  the 
Pennsvlvania  steam  equally  as  well,  if  not  better,  than  the  stay- 
bolt  boxes  after  steam  is  once  gotten  up,  but  it  some  times  seems 
to  me  that  in  firing"  up  they  are  a  little  slower  than  the  staybolt 
fireboxes. 

:\IR.  WHITEFORD:  As  to  the  brace  sheets  fracturing 
as  mentioned  by  Air.  Livingston  I  can  only  say  that  so  far  as 
we  know  this  difficulty  is  not  ])resent.  In  some  of  the  earlier 
designs  of  sectional  fireboxes  the  straight  flue  sheet  and  door 
sheet  were  used  and  the  rolling  of  the  fines  and  the  expansion 
of  this  flue  sheet  gave  some  trouble  in  the  brace  panels  around 
it,  which  were  in  a  straight  line  with  the  sheet.  This  difficulty 
has  been  overcome  by  using  a  dished  flue  sheet,  which  is  inde- 
pendent of  the  braces,  which  support  it  and  hence  allows  for 
expansion,  the  same  as  in  any  firelDox. 


As  to  s^cttini;'  u])  steam,  it  is  to  be  expected  that  they  fire 
lip  a  httle  slower  than  the  rachal  stay  firebox  because  there  is 
more  water  around  the  sectional  firebox  than  there  is%round  a 
radial  sta\"  firelx'x  ;  but  just  as  Mr.  Lixinj^ston  indicates,  after 
steam  is  once  t^otten  u])  lliis  additional  water  is  reall\'  an 
advantage. 

PRESTDEXT  .AllTCl  1 1{L1- :  Are  there  any  further  ques- 
tions? If  not.  Air.  W'hiteford.  have  }ou  anylhiuii"  to  add  in 
conclusion  ? 

MR.  \VHITEF(  )RD:  1  believe  I  have  talked  Urno-  enough. 
I  have  nothing  further  to  say  except  to  again  ini])ress  upon  you 
the  advisabilit\'  of  considering  carefully  all  of  the  data  which 
is  available  when  designing  a  locomotive  boiler.  A  consdera- 
tion  of  all  of  this  will.  I  am  sure,  make  evident  the  desirability 
of  keeping  the  flue  lengths  within  the  limits  which  have  been 
indicated  and  in  building  a  firel)Ox  of  large  size.  The  subject 
of  boiler  design  is  such  a  large  one  that  it  has  been  impossible 
for  me  in  the  brief  space  of  this  evening  to  point  out  more  than 
a  few  of  the  most  imjiortant  elements  ^\'hich  should  control  the 
design. 

AIR.  REDDIXG:  I  wish  Air.  AVhiteford  would  insert  in 
the  proceedings  a  statement  as  to  the  actual  amount  of  time 
which  elapsed  after  the  water  left  the  crown  sheet  Ijefore  the 
crown  sheet  went  down  in  the  staybolted  firebox.  In  all  cases 
of  crown  slieets  which  I  have  known  of.  the  engineers  always 
said  thev  had  two  or  three  gauges  of  water.  It  might  be  inter- 
esting to  know  just  how  long  the  crown  sheet  was  exposed,  and 
liow  low  the  water  became. 

AIR.  WHITEFORD:  In  answer  to  this  question:  The 
test  on  the  radial  stay  boiler  started  with  the  water  2 'a  inches 
above  the  crown  sheet.  In  five  minutes  the  water  level  had 
fallen  to  the  crown  sheet.  About  three  minutes  after  the  crown 
was  bare  and  when  water  stood  about  two  inches  Ijelow  the 
crown  cold  water  was  injected  into  the  boiler  and  the  water  level 
raised  about  a  half  inch.  When  the  water  level  was  jVi  inches 
below  the  crown  cold  water  was  again  injected  and  the  water 
level  held  constant  for  about  two  minutes.  Cold  water  was 
again  injected  for  about  the  same  length  of  time  when  the  water 
level  was   12V2  inches  below  the  crown.     When  cold  water  was 
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not  beiiiL;'  injected  the  water  level  fell  at  the  rate  ot  abt)ut  one 
inch  per  minute.  The  boiler  failed  eighteen  minutes  after  the 
water  level  w-as  at  the  crown  sheet.  At  the  time  of  the  failure 
the  level  stood  14^  inches  below  the  crown  sheet. 

MR.  STL'CKI :  We  have  listened  with  a  great  deal  of 
profit  and  with  much  interest  to  this  paper.  It  is  no  small 
matter  to  collect  all  this  data,  beginning  with  centuries  before 
Christ  was  born,  and  to  put  it  in  such  a  condensed  form.  We 
appreciate  it  and  I  know  I  express  the  sentiment  of  all  the  mem- 
bers present  when  I  move  a  vote  of  thanks  to  the  speaker  in 
recognition  of  his  paper. 

The  motion  was  carried  unanimously. 

There  being  no  further  business. 

ON  MOTIOX,  Adjourned  at  10:25. 


G  Sccrctarx. 
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Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging, 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


t'l  V  ^  ^^^  ^  ■ 


F'reight  and  F*assenger 


Of  E\/ery  Descraptiori 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


SUYDAM'S  Protective  PAINTS 

fof  freii  (afs  "^  Mfal  M  M 


-MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS., 

BELL    PHONE.  3*3  FISK  PITTSBURGH,    PA 


This  Space  For  Sate. 


Camegle  iibrar^ 
of  Pittsburgh 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Capt- 
.  ings. 

Offices:  1208  Hous^Bldg. 

Pittsburgh.  Pa. 

Works:  Glassport,  Pa. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.   BRADY,  President 


SCHMIDT  SUPERHEATER    LOCOMOTIVES 
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.LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


OFFICIAU         PROCEEDINGS 


JANUARY  23,  1914 


AND  ITS  LATEST  DEVELOPMENT  IN  RAILWAY  SHOP  PRACTICE 

By  Mr.  W.  R.  Hulbert,  New  York.  N.  Y. 


No.  3 


Q  &  G  RONZANO  RAIL  JOINTS 

I)  I C  mZifl  RflLliO  SIEEL  STEP  JfllHIS 

AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUf    (|    jj    P    mMPAMV        Peoples  Gas  Bldg.,. 


New  York,  N.  Y. 


5  Chicago,   Ills. 


FOR    SALE 


BULLDOZER   AND   HEADING   MACHINE  WORK 

STEEL  CAR  FORGE  COMPANY 

"FORGING  SPECIALISTS' 

PITTSBURGH  NEW  YORK  CHICAGO 


^  ^v  ]F^  E^  or^r — ''i>& 


Old  Colony 

Building 

CHICAGO 


■:^iLj^^ 


84 
miWm 
Sti^el 


ESTABLISHED     1884 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THB  LEADING  RAILROADS  IN  THE  UNITED,STATE8 


-MANUFACTURED     ONLY    BY" 


OHicAGO,  III.  JAMES  B.  SJPE  a  CO.  Pittsburgh,  pj. 


TORCHES 

Gem  Torches  Save  You  Money 
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Rational  Reasons  For 
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"NATIOXAI."  J'lri''  is  .stri)ii,mT  and  more  thicti'k'  tlian  wrouKlit- 
iron   pipe: 
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THEREFORE — has    additional    protection    against    corrosion. 

"NATIONAL"   FIFE  is  tested  with  internal  hydrostatic  pressure: 

THEREFORE — it   is  suitable  for  severe  service. 

"NATIONAL"  FIFE  is   made  only  full  standard  weight: 

THEREFORE — no  trouble  can  come  from  unsuitable  light- 
weight pipe. 

"NATIONAL"  FIFE  is  marked  with  the  word  "NATIONAL": 

THEREFORE — substitution  of  ordinary,  light-weight  pipe  is 
impossible,  if  the  buyer  insists  on  pipe  marked  with  the  name 
"NATIONAL." 

Ask  for  "NATIONAL"  Bulletin  No.  12-C  for  more  informalion.    It's  free! 


fl  To  readily  identify 
"NATIONAL"  material, 
and  as  protection  to  man- 
ufacturer and  consumer 
alike,  tlie  practice  of  Na- 
tional Tube  Company  is 
to  roll  in  raised  letters 
of  good  size  on  each  few 
feet  of  every  length  of 
welded  pipe  the  name 
"NATIONAL"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feasible  ; 
on  these  smaller  butt- 
weld  sizes  the  name 
"NATIONAL"  appears 
on  the  metal  tag  attached 
to   each    bundle    of   pipe). 


MARKING 


Name    Rolled    in    Raised 

Letters    en    National 

Tube    Company 

Pipe. 


C  When  writing  specifi- 
cations or  ordering  tubu- 
lar goods  always  specify 
"NATIONAL"  Pipe,  and 
identify  as  indicated. 
C  In  addition,  all  sizes 
of  "NATIONAL"  weld- 
ed pipe  below  four  or  five 
inches  are  subjected  to  a 
roll-  knobbling  process 
known  as  Spellerizing  to 
lessen  the  tendency  to  cor- 
rosion, especially  in  the 
form  of  pitting.  This  Spel- 
lerizing process  is  pecu- 
liar to  "NATIONAL" 
pipe,  to  which  process 
National  Tube  Company 
has    exclusive    rights. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH,  PA. 

DISTRICT  SALES  OFFICES:     ATLANTA     BOSTON     CHICAGO     DENVER     KANSAS  CITY     NEW  ORLEANS 
NEW  YORK     PHILADELPHIA     PITTSBURGH     ST.  LOUIS     ST.  PAUL     SALT  LAKE  CITY 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL    PRODUCTS   CO, 


I 


SAN  FRANCISCO 
LOS    ANGELES 


PORTLAND 
SEATTLE 


EXPORT  REPRESENTATIVES— U.  S   STEEL  PRODUCTS  CO.,  NEW  YORK  CITV. 


f^^t^l0t0t0t0t0t0»0»0t0>0t0»0>0t0t0t0»0»0»0»0l0t^t0>0»0t0»0t0f^m0*0*0»0t0>0»0*0*0*0*0*^f>0»0»0*0»0»^) 


THE 


GauiD 


SYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CL'^SSES 
OF   WOFX. 


Cl/<LISS   VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES    AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES    IN 
BOTH    DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST    EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE  IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.   A.    BOLE,    MANAGER,    PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra^ilway  and  Mzkchinists'  Tools  and  Supplies,  Electric 
Traveling  Creines,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


ISA  TIONAL  ^^1?.  COMPANY 

MAXL'FACTL'RERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh.     Pa.  ^xT'^^S^?'^^^   ^^ 

c  -D  ri       1      J     r.  New   York   Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Hitention,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^^  will  mean  a  saving  in  brake  sho* 
back  brake  shoe  on  your  /lk\  maintenance,  bnike  heads  and 
freight  equipment.  '^'         brake  beam?. 

The  steel  back  brake  shoe  is  an  economy  on  all  railwav  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel   Back  Brake  New  York,  N.  Y  ,   Mahwah,  N.  J. 

Shoe  Chicago,  III. 

lA/RIXE     ROR     SiC\/V\RLE     OR  

Stabrite  Front  End  Paint 


yVlrtDE     B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OV 

RAILWAY.  STATION    ANC  ,    rMTic\/lf    I    r      W 

BRIDGE  PAINTS  1-/^  V  lO  V  11.  1>IL  ,    I\  I 


^^y^^-^  ■ ^ 


'F 


<  1612  Old  Colony  Building,  Chicago.  > 

)  Monitor.  Simplex  and  Nathan  Injectors  I 
I  for  Locomotives 

i  AND  5 

Sight-Feed  Lubricators. 

C  All  Specially  arranged  for  High'Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITGHIN6  AND  YARD  ENGINES,    t 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  .; 

c'  Oil  Cups,  Etc.  ;• 

i  SOLE  AQENCy     FOR  THE j? 

)    Coaie    Muffler    G    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:    HENRY   W.   OLIVERiSLDG  ,  PITTSBURGH,    PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 

A  catalog'  or  call   by  Representative 
for    the   zisking.     &     e>     0     &     0 

Hmiiesteafl  Talve  M[|.  Co., 

Works:  HDmestead,    Pittsburgh,  Pa. 


CROSBY   STEAM    GAGE   &    VALVE    CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Efjuiimieut. 

Crosby  Locomotive  Pop  Safety  Valves, 

I'lain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Uhistles. 

Johnstone   Blow-off  Valves. 

CROSBY  SIEAM   ENGINE  INDICATOR, 

with  SarKeiit's  Electrical  Attachment  for  tak- 
iiiK  any  iiunilier  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTO.N,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  Enf^land. 

Senil  for  Catalogue  ami  I'rices, 


(r. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTr  REO 
THE   I  oEAL   PAINT  Ol  L 


B.  C. 
SPIRITS 


^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  FA 


^ 


SAFETY  FIRST  IN  RIVETING 

Is    possible    with   the    BOYER  HAMMER  when  fitted  with  M. 
S.    Tool    Holder    or    Piston    Retain'ncr  Wall. 


up 


HiMijiMi'ii|| 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   BOYER     HAMMER     since     it 
first   proved   that    pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.   II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  Gnu  HEftTING  &  LIGHTING  GO. 


■ViANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDj  Appraliis  for  Railwai  Cars 


Improved     -iysterr    of    Acetylene    Car    Lighting, 

giving  entire  satisfai-tion  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  vireather  conditions 

LARGEST    MANUFACTURERS    IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pi^es. 


C.  M.  Hewitt,  Vich  Pres 


MAGNUS    METAL 

MEETS  ALL  KIGH-GRAOE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


BEARINGS 


FOR    LOCOMOTIVe    W  E  A  Pli  N  G    PARTS, 


FOR 


{ 


HEAVY  FREIGHT  CAR  SERVICE. 


AGNUS    METAL     COMPANY 


111    BFiOADWAY,    NEW   YORK 


For  the  protection  cf  a'l  mrtal  s'irfnres-<->'-e  q  •-^'i'^v  or^"-'"our  colcrs 

DIXON'S  SILICA-GRAPHITE  PAINT 

Madein  Jersey  City.  ^.  J  ,  by  the  Jo-epK  Dixon  Crucible  Co.  IZct.  1C27 


PATENTED       NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

if'*««sB        PREVENTS  drooping  of  Coupler  head  by 
1^^     supporting:  it  forward  of  mouth  of  pocket. 
Write  for  Circular  No.  61 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharcn,  Melrose  Park. 


■  %festinghouse  ' 


SHOP    FACILITIES 

Ever}'  operating  oflicial  of  every  railroad  company  in  the 
country  is  invited  to  fully  avail  hin^.self  of  our  Standard  Shop 
Facilities  for  the  repair  or  conversion  of  all  types  of  triple 
valves,  and  ether  parts  of  the  brake  system  requiring  accurate 
ar.d  reliable  restandardization.  Special  attention  being  given  to 
converting  old-style  triple  valves,  and  other  parts,  to  the  latest 
standard  improved  forms.  For  the  convenience  of  our  customers 
such  shop  facilities  are  now  available  at  Wilmerding,  Pa.,  St. 
Lfiiiis.  ^lo.,  and  I'.niervxille,  Calif. 

Westinghouse  Air  Brake  Co,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,   Power  and   Industrial   Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFIC  TYPE  FREIGHT  LOCOMOTIVES 


Total   weight   of  engine,  286,000   pounds;   cylin- 
ders 25x28  inches;  tractive  power  43,100  pounds 

Pacific  type  freight  locomotives  on  Delaware,  Lackawanna  & 
Western  are  handling  1,385  tons  and  burning  13,850  pounds  of 
coal  per  trip.  Moguls  in  the  same  service  handle  only  1,050 
tons  and  burn   14,395  pounds  of  coal  per  trip. 

This  is  an  increase  in  tonnage  of  36.6  per  cent,  and   a  de- 
crease in  coal  of  3.7  per  cent,  in  favor  of  the  Pacifies. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


This  Space  Eor  Sale 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  tiigh-Fower  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity    Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The    mechanical    officials 
of    420    Railroad     Shops 
are    saving   thousands    of 
-vr  1  •      'PI        ■.  \\T  ^A  ^.^T■^1      ,  i>  ■  dollars   every  year   using 

Making  1  hermit  Weld  Without  Removing  ^,  .,,      -^     -^  ii- 

Fiame  Thermit       for     welding 

their    broken    engine    frames    in    place,    and   are    returning    their 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of   the   great   saving   that   Thermit   can   effect. 

Our   new   pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST   ST.,  NEW  YORK 


103  Richmond  St.  W.,  Toronto,  Out. 

T.'JiMI  S.  t'hicago  .\v( 


.".29 -;>.'>?  Folsom  St.,  San  Francisco 
Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.    A. 


r4f^j?'S^»«^r^5^«^ 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    sta>bolt    inspection    easy. 

Saves   flue    troubles. 

Reduces   engine   failures. 

Easy  to  apoly  and  remove. 

Small    brick    of   light   weight. 

Cools  off  quickly. 

Many   other   good   features. 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


ffilSi4t^ne/t^^i:f€t€bi^^ 


Pittsburgh;  PA.  U.S.A.  '!*: 

_GEN'L  OFFICES.  Vanadium  BUILDING  ,    ,  b..  e.  p.  Stafford,  genl  manager 

J.  ROGERS  FLANNERY  &COMPAN¥r Selling  AGENTS      '  ■'" 

VANAOrUM  BUILDING.  PITTSBURGH,  PA. 


V  Ti"WIHW«'«"i"'ff^'»l!irPT 


THE  ASHTON   VALVE  CO. 


p\  ii.pl 


...  MAKERS  OF  THE 


HiQiiest  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 


H.\S    'niK 


STRENGTH  AND  WEARING  QUALITIES 

\\\y\    .AKF.    AI-.S'M.L'TEr.V    XECF.SS.XR^'     IN 

LOCOMOTIVE  CASTINGS 

f KICKS    MOHF.R.'XrK 


RESULTS    GREAT 


.^  I  <i  1 1  I '  ■    ' '    ■  '  1 1  KZ\\      '    ■  '  I  I  V       I  >  _v 

Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS! 

363   DORCHESTER   AVENUE 
SO.   BOSTON.    MASS. 


Galena=Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS   OFTHE   CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  RailwB..y  Lubrication  a^  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

FITT5BURQH,   PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLEABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADK. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME 
American  Arch  Co.  . 


I'age 


American    I'.iake   Slioc   &    Foundry 

Co iii 

American    Locomotive   Comjiany. .        viii 

Ashton    Valve    Co xi 

l!al(l\vin    Locomotive    Works x 

Rail    Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  V'alve  Co. .  .  v 

Damascus  Brake  Ream  Co xvii 

Dieter   Nut   Co Front  Cover 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  lion  Co xii 

Galena-Signal  Oil  Co xii 

Gem    Manu'acturing    Co.  ..  Front  Cover 
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Independent    Pneumatic    Tool    Co..       ii 
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Long,    Chas.    R.,   Jr.,    Co iii 


XA.ME  Page 

.Magnus     Metal     Company vi 

Manning,  Maxwell  &•  .Moore iii 
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Pittsburgh  Coal  Co    iv 

Pittsburgh  Pneumatic  Co xvii 

Pittsburgh    Steel    Foundry 

Company     Back  Cover 

Pressed  Steel  Car  Co 

Q.    &    C.    Co Front 

Railway  Steel  Spring  Co 

Safety  Car  Heating  &  Lighting  Co. 

Sipe,  James    B.   &   Co Front 

Standard  Coup'er  Co 

Standard   Heat    &    Ventilation 
Company,    Inc 


Standard  Steel  Car  Co 

Steel    Car   Forge   Co Front 

Suydam,    M.    B.    Co Back 

The  U.  S.  Metallic  Packing  Co.  .  . 

U.  S.  Metal  &  Man:'g  Co 

Union  Spring  &  Mfg.  Co 

Union  Steel  Casting  Co 

VVestinghouse  Air  Brake  Co 

Westinghouse  Electric  &  Mfg.  Co. 
VVestinghouse  Machine  Co 
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Union  Spring  &  IManufacturing  Go. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

OLIVER  BtlLDIIXC,      PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published    monthly,    except    June,    July    and    August,   by    The    Railway    Clul)    of    Pitts- 
burgh, J.    ];.  Anderson,   Secretary.   General   Offices,   Penna.   K.   R.,   Pittsburgh,   Pa. 
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Pittslnu'gh,    Pa.  Wihiierding,    Pa. 

L.     C.     lilllLER, 
Tra'tie    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  II.    II.    MAXFIELD, 

Manager,    Jos.    Dixon    Crucible    Co.,  Master  IMechanic,    P.   R.   R,, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

CITAS.    A.    LINDSTROM,  A.    STUCKI, 

Asst.    to   President,    Pressed   Steel    Car   Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.  DAMP.ACII,  O.    S.    PULLIAM, 

Supt.    W.    P.   T.    R.   R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co.,. 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

FRANK  J.    L.\X.\ITAN, 

President,    Fort   Pitt   Malleable   Iron    Co., 

Pittsburg"'.!,    Pa. 

Entertainment     Committee 

STEPHEN    C.    :^I.\S()X,  R.    II.    BL.XCK.Vf-L, 

Secv.,    The    ^IcConvvay    &    Torley    Co.,  Railway    Supplies, 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

D.    PI.    .\MSr..\RV, 

Dist.    Manager,    Dearborn   Chemical    Co., 

Pittsburgh,    Pa. 

Past    Presidents 

T    H.  McCONXELL October,  irx)l,  to  October,  190.3. 

"L.   H    turner X'ovember,   lUO."!,   to   October,  190.5.. 

F.   II.   STARK Xovember.   190.".,   to   October,   1907. 

*  H    W    W.'\TTS Xovember,  1907,  to  .April,   190S. 

D.  J.   REDDIX'^G Xovember,   1908,  to   October,   1910. 

F.   R.   McFEATTERS November,   1910,   to   October,   lOR.'. 

*  Deceased. 

Meetings    held   fourth    Friday   ot   each   month,   except   June,   July    and    August. 


PROCEEDINGS  OF  MEETING, 

JANUARY  25rd,  1914. 

The  meetmo-  was  called  to  order  at  the  Ah^nonoahela  House 
hv  President  Alitchell  at  8  o'clock,  1'.  ]\I. 
The  following  orentlemen  registered: 


^lEAIBERS. 


Albree.   C.   B. 
Amend.  G.  F. 
Anderson,  J.   Ik 
Antes.  E.  L. 
I'abcock,  F.  H. 
P.alslev.  W.   T. 
Barth.  j.  W. 
Battenhouse.  J. 
Bauer.  A.  C. 
Blackall,  R.  H. 
Brown,   J.   Fred. 
Bjrunner.  F.  J. 
Burghean.  A.  L. 
Butfer.  W.   J. 
Byron.   A.   \\'. 
Cassidav.  C.  R. 
Cassidv'.  D.  E. 
Cato,  ].  R. 
Chapman.  B>.  D. 
Chester.  C.   T- 
Clark,  C.   C. 
Cline,  W.  A. 
Code,  T.  G. 
Coho,   O.   C. 
Cooper,  F.  E. 
Coulter,  A.  F. 
Courtney,  D.  C. 
Cunningham,  R.   I. 
Curtis,  Wm.  R. 
Dalton,  C.  R. 
DeArment,  J.  H. 
Deagen,  J-  J- 
Detwiler.  U.  G. 
Doty,  W.   H. 
Emery.  E. 
Englert.   A.  F. 
Feiton.  F.  J. 
Ferren,  R.  O. 
Gale.  C.  H. 


George.  M.   E. 
Gillespie.  W.   T. 
Greiff,  J.   C. 
Grewe.   H.  F. 
Grimshaw.  F.  G. 
Gross.  C.  H. 
Guav.   Tno.  \\'. 
Gulich.'  H. 
Hair.  H.  J. 
Hardman.  H.  J- 
Harriman.  H.  A. 
Havnes.   T-  E. 
Hays.  :\I.'  D. 
Henderson,  T-  ^^'• 
Herbick.   X." 
Herrold,  A.  E. 
Hershev,  J.  E. 
Hiltv,  H.  A. 
Hink.  G.  L. 
T Tollman.  C.  T. 
Howe.  ]:».  M. 
Howe.  H. 
Hurley,  Theo. 
Huff, 'Geo.   F.   Jr. 
James.  Robt.  E. 
Jameson.  A.  A. 
Johnson.  A.  B. 
Jordan.   J.  E. 
"Kelly.  FT.  B. 
T\inch.  T^.  E. 
Ivnickerbocker.    A.    C. 
Txintcr.  D.  H. 
Koch,  Felix 
T^anahan,  Frank  J. 
Laughlin.  E.  J. 
Lavlan,  'SI.  A. 
TJndner,  W.  C. 
T^ivingston.   B.  F. 
T.obez.  P.  L. 
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Low,  J.  R. 

Slacken,  A.  A. 

^lason,  Stephen  C. 

Mensch.  E.   M. 

-Alillar.  R.  J. 

Mitchell.  A.  G. 

Mcnurnev.   C.   H. 

McCann.'l.  P. 

:\rcCoHum,  G.  C. 

McFeatters,  F.  R. 

McKinstrv,  C.  H. 

McXairrht,  A.  H 

-McXulty,  F.  U. 

Xewburv,  E.  H. 

Xe\vell,'E.  W. 

X'^ewman,  L.  L. 

Obermier.  H. 

Painter.  Jos. 

Parke.  F.  H. 

Partridg-e,  F.  G. 

Philhps,  Lee 

Pie,  Jos.  J. 
Porter.  H.  \'. 
Postlethwaite.  C.  E. 
Pratt,  I.  D. 
PulHam,  O.  S. 
Quest,  \y.  C. 
Rabold,  W.  E. 
Redding.  D.   J. 
Rhine.  Geo.  B. 
Rhodes.   R.   \V. 
Richers.  G.  J. 
Ricliardson.  L. 
Rilev.  T.  T. 
Robbins.  F.  S. 
Ryan,  Wm.  F. 
Sandman.  A.  G. 
Sarver.  G.  E. 


Austin.  F.  S. 
Bartan.  J.   H. 
Benedict.  W.  X". 
Benson.   R.   W. 
Berg.  A.  E. 
Bouger.  G.   M. 
Daar.  R. 
Dette,  R.  E. 


Schomberg,  W.  T. 

Sigafoos,  Gus. 

Sleeman.  Wm.  C.^ 

Sniead,  D.  X\ 

Smith,  J.  B. 

Smith,  M.  A. 

Smoot,  \y.  D. 

Snyder,  Jos. 

Snvder.  J.  W. 

Stark.  F.  H. 

Stucki.  A. 

Suckfield.  G.  A. 

SulHvan,  W.  H. 

Summers,  J.  R. 

Swope.  B.  AI. 

Thurlby,  A.  R. 

Trappe.  W.   C. 

Travis,  J.  H. 

Trautman,  H.  H. 

Trautman.  J.  Jr. 

Towson,  Thos.  W. 
Tucker,  J.  L. 
Turner,  L.  H. 
Ulmer,  E.  F. 
Walker.  J.  A\'. 
Watkins.    Geo.    II. 
Walther.  G.  C. 
Walter.  \\'.  A. 
Ward,  R.  H. 
Wardale.  H.  G. 
Wardale.  X.  H. 
\\;arne.  J.  C. 
Wertz.  Peter 
\\'hite.   F.   L. 
Wittig.   Wm. 
Wood.  R.  C. 
\Vood.  V.  V. 
\Yxke,  I.  W. 


VISITORS. 


Evans.  T.  J. 
Halloran.  F.  O. 
Heird.  Geo.  W. 
Howard,  Geo. 
Kellev.  H.  D. 
Hulbert.  A\'.  R. 
Kennellv.   T.  J. 
Korn,  J.  X". 
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Lccper,  Jas.  A.  Seley,  C.  A. 

]\Iaicr,  J.  L.  Simpson.  I. 

Mott,   Sanil.  L.  Smith,  A.  C. 

^rcGhce,  W.  S.  Smith.  E.  M. 

McMunn.  D.  G.  Stoinbrunn,  T.  T. 

McX'ickcT,  G.  R.  Strong-.  Q.  D.  " 

Mackenzie.   Jas.  A.  \  anXormann.  A.  R. 

Perrott.  E.  W.  Walker.  E.  X. 

Pollock.   C.  Ward.  John 

Roemcr,   'M.  Ward,  John  J. 

Roemer.  \\'.  Williams.  L.  H. 

Ransburv,  F.  S.  \\'ilson.    ]as. 

Ritts,  \\\  II.  Wilson.  Thos.  A. 

PRESIDEXT  :  The  attendance  cards  being-  filled  out.  the 
roll  call  will  be  dispensed  with. 

The  minutes  of  the  last  meeting-  being-  in  the  hands  of  the 
printer  the  reading  of  the  minutes  will  be  dispensed  with,  if 
there  is  no  objection. 

The  Secretary  read  the  following  list  of  applicants  for  mem- 
bership : 

Austin,  F.  S..  District  Sales  Manager,  Davis-Bournonville  Co., 
2930  Penn  Avenue,  Pittsburgh,  Pa.  Recommended  by 
Chas.  S.  Poller. 

Bradley.  W.  C.  Clerk.  Union  R.  R.,  632  Fourth  Street.  Brad- 
dock.  Pa.     Recommended  by  R.  H.  Ward. 

Cooner,  Lewis  D.,  Supervisor  ^Manual  Training".  Sharpsburg" 
Public  Schools,  2108  Perrysville  Avenue,  X\  S.,  Pitts- 
burgh. Pa.     Recommended  by  F.  L.  White. 

Duer,  James  J..  President,  Duer  Spring  &  Manufacturing  Co., 
P.  O.  ])Ox  669.  Pittsburgh,  Pa.  Recommended  by 
Frank  J.  Lananhan. 

Fulton.  A.  A.[..  Assistant  Superintendent  Fort  Pitt  ]\Ialleable  Iron 
Co..  714  Alontour  Street.  Coraopolis.  Recommended 
by  Frank  J.  Lanahan. 

Graham.  Harry  C.  Treasurer.  Graham  Xut  Co..  1608  State  Ave- 
nue.. Coraopolis.  Pa.  Recommended  by  Frank  J. 
Lanahan. 

Hauser,  James  W.,  Enginehouse  Foreman.  P.  R.  R..  Liberty 
Street,  California.  Pa.  Recommended  by  W.  T. 
Montague. 
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Ilcird.  George  W.,  Yard  Master.  P..  &  O.  R.  R.,  312  Winston 
Street,  Pittsburgh,  Pa.  Recommended  by  Gus  Sigafoos. 

1  lolnios.  John  AIcC.  Cashier.  National  Car  Wheel  Co.,  107 
Woodland  Avenue.  N.  S..  Pittsburgh,  I 'a.  Recom- 
mended li}-  D.  C.  Courtney. 

Hood.  W.  vS..  iM-eight  Claim  Agent.  \V.  P.  Ter.  R.  R..  Wabash 
Jjuilding.  Pittsburgh,  Pa.  Recommended  by  C.  O. 
Dambach. 

Hopkins.  H.  \'.,  Assistant  Train  Master,  B.  &  L.  E.  R.  R.,  Box 
117,  lUitler.  Pa.     Recommended  by  B.  F.  Fluent. 

Howard.  R<inald,  ^Machine  Shop  Foreman,  U.  R.  R.,  Box  72, 
Turtle  Creek,  Pa.     Recommended  by  J-  W.  Wyke. 

Jones,  Alarvin,  Assistant  General  Foreman,  Pressed  Steel  Car 
Co.,  215  Sprague  Avenue,  Bellevue.  Recommended  by 
R.  W.  Elverson. 

Koll,  Jacob  F.,  Chief  Clerk  to  Auditor,  \V.  P.  Ter.  R.  R.,  523 
Wabash  Building,  Pittsburgh,  Pa.  Recommended  by 
F.  J.  Brunner. 

,  Lanahan,  J.  S.,  Sales  Rep.  Fort  Pitt  Malleable  Iron  Co.,  Box 
1054,  Pittsburgh,  Pa.  Recommended  by  Frank  J. 
Lanahan. 

Manns,  F.  F..  Disbursement  Clerk.  W.  P.  Ter.  R.  R..  523 
Wabash  Building,  Pittsburgh,  Pa.  Recommended  by 
C.  R.  Cassiday. 

Mitchell,  John,  General  Foreman,  U.  R.  R.  Anient  Apts.,  Mar- 
garet Street,  Munhall,  Pa.  Recommended  by  T.  T. 
Copeland. 

Moore,  R.  C.  Treasurer,  W.  P.  Ter.  R.  R.,  W^abash  Building, 
Pittsburgh,  Pa.     Recommended  by  C.  O.  Dambach. 

Mott.  Samuel  L.,  Foreman.  Duquesne  Steel  Foundry  Co..  171 1 
Ridge  Avenue,  Coraopolis,  Pa.  Recommended  by  F. 
H.  Stark. 

McBurney.  Chas.  H..  Gang  Leader.  U.  R.  R..  810  Amity  Street, 
Homestead,  Pa.     Recommended  by  Wm.  F.  Ryan. 

Xewlin,  C.  E..  Acting  Traveling  Engineer,  U.  R.  R..  620  Talbot 
Avenue,  Braddock,  Pa.    Recommended  by  J.  W.  Wyke. 
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O'Hara.  E.  C,  Extra  Agent,  P.  R.  R.,  Box  244,  Charleroi,  Pa. 
Recommended  by  E.  F.  Krahmer. 

Oplinger,  W.  j\I.,  Salesman.  Celfor  Tool  Co.,  Buchanan,  Alich. 
Recommended  by  A.  H.  Ream. 

Patterson,  J.  E.,  Locomotive  Engineer,  U.  R.  R.,  7236  AlcClure 
Street,  Swissvale,  Pa.  Recommended  by  C.  H.  Thomp- 
son. 

Smock,  W.  W..  Enginehouse  Foreman,  B.  &  O.  R.  R.,  218  Wins- 
ton Street,  Glenwood,  Pa.  Recommended  by  Gus 
Sigafoos. 

Weaver,  F.  R.,  Secretary-Treasurer,  Davis  Brake  Beam  Co., 
Johnstown,  Pa.     Recommended  by  Frank  J-  Lanahan. 

Wilson,  Thos.  A.,  Foreman  Car  Inspectors,  P.  R.  R.,  21 11  Sidney 
Street,  Pittsburgh,  Pa.  Recommended  by  A.  W. 
Byron. 

Zerbe,  L.  E.,  Passenger  &  Freight  Agent,  P.  R.  R.,  Box  54, 
Elrama,  Pa.    Recommended  by  E.  F.  Krahmer. 

PRESIDENT  ^IITCHELL:  As  soon  as  these  names  have 
been  favorably  passed  upon  by  the  Executive  Committee  the 
gentlemen  will  become  members. 

The  report  of  the  Auditing  Committee  was  read  by  the 
Secretary,  as   follows : 

Pittsburgh,  Pa.,  January  5,  1914. 
Mr.  L.   H.  Turner, 

Chairman,  Executive  Committee. 

Dear  Sir: 

Agreeable  to  your  request,  I  have  made  a  careful  audit  and 
examination  of  the  accounts  of  your  Secretary  and  Treasurer 
covering  the  fiscal  year  ending  October  24th  1913,  and  beg  to 
advise  that  all  cash  received  has  been  duly  accounted  for  and  all 
disbursements  appear  to  be  regular  and  necessary  charges  against 
your  organization. 

I  hereby  certify  that  the  receipts  and  disbursements  as  stated 
in  the  reports  of  your  Secretary  and  Treasurer,  covering  the 
fiscal  year  as  above  stated  are  correct  to  the  best  of  my  knowl- 
edge and  belief;  and  that  the  balance  shown  at  the  close  of  the 
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aforesaid  vcar,  viz,  $2607.53,  agrees  with  the  balance  in  batik  at 
that  time. 

Respectfully  submitted. 

W.    T.    RlCIIARDSOX, 

Accoiiiitaiit  and  Auditor. 

MR.  D.  ^[.  HOWE:  ^Ir.  President  and  fellow  members: 
The  City  of  Pittsburgh  and  vicinity  is  now  in  the  midst  of  a 
campaign  in  the  interest  of  the  University  of  Pittsburgh.  Fortify- 
ing nivself  with  the  knowledge  that  the  exchequer  of  our  Club 
is  in  pretty  fair  condition,  as  shown  by  the  report  just  read,  I 
move  you  that  this  Club  appropriate  the  sum  of  one  hundred 
dollars  toward  the  endowment  fund  of  the  University  of  Pitts- 
burgh, as  an  evidence  of  our  interest  in  the  movement. 

The  motion  was  seconded  and  carried  unanimously. 

PRESIDENT  MITCHELL:  Gentlemen,  next  in  order  is 
the  paper  of  the  evening,  entitled  "Thermit  and  its  Latest 
Development  in  Railway  Shop  Practice,  by  W.  R.  Hulbert  and 
H.  D.  Kelley,  of  the  Goldschmidt  Thermit  Company.  The  paper 
will  be  presented  by  ^Ir.  Hulbert. 

THERMIT  AND  ITS  LATEST  DEVELOPMENT 
IN  RAILWAY  SHOP  PRACTICE. 


By  VV.  R.  Hulbert  of  Xew  York. 


Mr.  President  and  Gexti.emex: 

It  is  a  great  pleasure  to  be  here  tonight  to  tell  you  some- 
thing about  the  Thermit  Process,  and  I  fell  honored  that  your 
members  have  turned  out  in  such  large  numbers  to  hear  mv 
storv  and  witness  a  few'  demonstrations  of  wdiat  the  Thermit 
Process  can  do. 

Before  talking  about  Themit,  however,  I  wish  to  say  a 
few^  words  about  aluminum,  as  that  is  the  basis  of  the  Thermit 
Process.  Aluminum,  as  probably  most  of  you  know,  is  the  most 
widely  distributed  metallic  element  in  the  earth's  curst,  but  the 
reason  tha^  it  is  a  comparatively  expensive  metal  as  compared 
to  iron  and  other  of  the  more  common  metals  is  because  wher- 
ever aluminum  is  found,  it  is  always  in  combination  wnth  oxygen 
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in  one  form  or  another,  and  it  is  only  within  comparatively 
recent  years  that  any  commercial  process  has  been  perfected 
which  will  separate  aluminum  from  oxygen  and  enable  the 
metal  to  be  produced  at  a  cost  to  make  it  generally  available. 

Frederick  Wohlcr,  Professor  of  Chemistry  at  the  University 
of  Gottingen  succeeded  in  obtaining  very  small  cjuantities  of 
metallic  aluminum  about  the  year  1827,  but  for  eighteen  years 
after  that  the  metal  in  any  considerable  quantity  was  really 
unknown,  and  it  remained  for  a  French  chemist.  H.  St.  Claire 
Deville,  to  isolate  aluminum  into  a  state  of  almost  perfect  purity 
and  determine  its  true  properties.  This  was  in  1854.  At  that 
time,  however,  only  very  small  quantities  were  available.  It 
remained  for  another  French  chemist.  Heroult.  and  an  American 
metallurgist,  Mr.  Hall,  to  really  produce  aluminum  in  large  quan- 
tities at  a  reasonable  price,  and  this  was  worked  out  simultane- 
ously by  Heroult  in  Europe  and  Hall  in  America,  both  using 
the  electric  furnace  for  reducing  the  aluminum  ore.  As  a  result 
of  this  practically  all  aluminum  produced  abroad  is  made  under 
the  Heroult  patents  and  in  America  under  the  Hall  patents. 

The  fact  that  aluminum  is  hard  to  separate  from  oxygen 
is  taken  advantage  of  in  the  Thermit  reaction  as  the  high  affinity 
of  aluminum  for  oxygen  permits  of  a  chemical  reaction  between 
the  two  when  they  are  heated  hot  enough.  Chemists  for  many 
years  since  aluminum  was  discovered  have  known  of  this  reaction 
and  experimented  with  it  in  the  reduction  of  different  oxides, 
mixing  finely  divided  aluminum  with  a  metallic  oxide,  placing 
the  mass  in  a  crucible  and  then  heating  it  until  the  reaction  took 
place.  It  was  found  that  this  resulted  in  a  ver_v  violent  reaction, 
practically  an  explosion,  so  that  the  reaction  was  of  no  com- 
mercial value.  Dr.  Hans  Goldschmidt,  a  German  chemist,  and 
metallurgist,  discovered  that  this  reaction  could  be  controlled 
if  instead  of  heating  the  entire  mass  he  simply  heated  the  mass 
in  the  crucible  at  one  spot.  The  reaction  would  then  spread 
through  the  rest  of  the  mixture  and  at  the  end  of  the  reaction 
he  would  have  aluminum  oxide  or  slag  floating  on  top  in  a 
molten  state  and  the  reduced  metal  at  the  bottom  of  the  contain- 
ing vessel.  This  discovery  was  the  result  of  experiments  by 
Dr.  Goldschmidt  who  was  attempting  to  produce  for  the  famous 
firm  of  Krupps.  the  steelmakers  in  Germany,  pure  metals  to 
use   as   alloys  with   steel,   and   the   first   experiments   were  made 
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\\itli  chromium  oxide  and  finally  divided  aluminum.  This  re- 
action was  entirely  successful,  as  aluminum  combined  with  the 
oxyg^en  in  the  chromium  oxide  and  ])ure  chromium  metal  was 
reduced.  He  later  exjierimented  with  other  oxides,  sulphides 
and  chlorides  and  succeeded  in  producing"  pure  manganese,  ferro- 
chromium.  molybdenum,  ferro-titanium  and  many  other  metals 
and  alloys. 

Among"  other  oxides  experimented  with  was  iron  oxide,  but 
he  found  that  this  reaction  not  only  produced  a  very  pure,  low 
carbon  steel,  but  that  the  heat  of  this  reaction  w'as  extremely 
high.  X^o  pyrometer  will  measure  this  temperature,  but  it  has 
been  worked  out  theoretically  by  Professor  Richards  of  Lehigh 
University  as  approximately  4881  degrees  Fahrenheit.  Dr.  Gold- 
schmitlt  decided  that  this  intense  heat,  produced  so  quickly  and 
easily,  could  be  used  in  many  ways  for  welding  purposes,  and 
the  Thermit  welding  process  which  is  now  so  w'idely  known 
throughout  the  world   is   the  result. 

In  making  a  Thermit  weld  the  parts  to  be  united  are  first 
arranged  with  a  space  between  them  varying  from  one-half  inch 
to  two  or  three  inches,  depending  upon  the  size  of  the  sections. 
Where  the  pieces  to  be  welded  are  in  two  parts  it  is  a  simple 
matter,  of  course,  to  provide  the  space  but  in  the  case  of  a 
fracture  it  is  often  necessary  to  cut  out  the  metal  in  order  to 
provide  the  space  needed,  and  this  is  done  by  drilling  a  line  of 
holes  along  the  fracture  and  then  cutting  out  the  metal  between 
the  holes  or  else  the  space  is  cut  out  by  means  of  the  oxy 
acetylene  cutting  flame. 

In  the  case  of  welding  locomotive  frames,  which  of  course 
is  the  subject  wdiich  you  are  most  interested  in,  it  is  almost 
always  necessary  to  cut  out  the  fracture.  It  happens  that  one 
of  your  menibers  has  perfected  a  device  for  doing  this,  which 
I  think  you  will  be  interested  in  knowing  about.  It  consists 
simply  of  two  hack  saws  spaced  the  required  distance  apart  and 
operated  by  means  of  a  compressed  air  motor.  This  will  cut 
out  the  section  very  economically,  but  of  course  where  speed 
is  required  the  acetylene  cutting  flame  is  the  most  efficient. 

After  the  sections  have  been  cut  out  a  wax  pattern  is 
formed  around  them  of  the  exact  shape  of  the  reinforcement 
of  thermit  steel  which  is  to  be  cast  around  them  to  make  the 
weld.     Thermit,  as  already  explained  is  a  mixture  of  aluminum 
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and  iron  oxide  which,  when  ignited,  reacts.  The  ahmiinun:t 
combines  with  the  oxygen  of  the  iron  oxide  while  the  iron  is 
set  free  and  comes  down  as  a  highly  superheated  liquid  steel  at 
a  temperature  of  nearly  5000  degrees  Fahrenheit,  or  about  twice 
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the  tonipcratiirc  of  ordinary  molten  steel.  It  will  readilv  he- 
seen  that  if  we  ])our  this  steel  around  the  seetions  to  he  united, 
it  will  melt  those  sections  and  amalijamate  with  them  so  that 
the  whole  wdll  cool  down  to  form  a  single  homoiij-enefnis  mass. 

The  wax  ])attern  mentioned  ahove  is  enclosed  in  a  sand 
mold,  wooden  i)atterns  heinii^  used  for  a  pouring  gate,  a  small 
preheating"  opening  at  the  bottom  and  a  large  riser  directly  over 
the  top  of  the  weld.  These  wax  patterns  offer  many  advantages 
over  wooden  patterns  which  are  sometimes  used,  as  they  do  away 
with  the  necessity  of  making  the  mold  in  two  parts.  In  order  to 
remove  the  pattern  it  is  only  necessary  to  apply  the  flame  of 
a  compressed  air  gasolene  preheater  to  the  preheating  opening" 
and  the  wax  is  melted  out,  leaving  the  mold  ready  for  pouring. 
For  that  part  of  the  mold  which  comes  in  contact  with  the 
Thermit  steel  we  use  a  mixture  of  one-third  fire  claw  one-third 
ground  fire  brick  and  one-third  good  sharp  silica  sand.  This 
is  mixed  dry  and  then  moistened  just  enough  to  tamp  well. 
This  is  only  used  for  the  facing  material  and  is  backed  up  with 
a  mixture  of  one-third  fire  clav  and  two-thirds  sand.    We  recom- 


Difficult  frame  welds  en  frame  cf  Engine  No.  154 

of  the  Chicago,  Rock  Island  and  Pacific 

Railroad,  Trenton,  Mo. 
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mend  this  iraxtnrc.  because  it  is  lii^^hly  refractory  and  the 
thermit  steel  goes  into  a  mold  at  such  a  high  temperature  that 
a  very  refractory  facing  is  necessary.  The  mold,  of  course,  is 
thoroughly  vented  in  accordance  with  good  foundry  practice. 
After  the  \vax  is  melted  out  by  the  preheater  the  heating  is  con- 
tinued until  the  parts  to  be  welded  have  been  brought  to  a  good 
red  workable  heat.  In  the  meantime  the  charge  of  Thermit  is 
placed  in  a  conical  slia])L'd  crucible  suspended  over  the  pouring 
•gate  of  the  mold  and  when  the  sections  are  red  hot  the  preheater 
is  withdrawn,  the  opening  plugged  up  and  the  Thermit  charge 
in  the  crucible  ignited.  In  from  40  to  50  seconds  the  Thermit 
reaction  is  completed  and  the  Thermit  steel  tapped  from  the 
bottom  of  the  crucible  into  the  mold  where  it  flows  around  and 
loetween  the  sections  to  be  welded  together,  uniting  them  into 
one  solid  mass.  The  slag  ( aluminum  oxide )  does  not  enter 
the  mold  but  overflows  it  so  that  it  does  not  interfere  with  the 
Avelding  operation. 
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Two  Thermit  welds  on  Engine  frame   of  the 

Toledo,,  St.  Louis  &  Western  R.  R.  Co., 

Frankfort,  Ind. 

It  will  be  seen  that  the  process  is  a  simple  one  and  that  the 
only  outside  power  required  to  weld  sections  of  any  size  is  a 
small  supply  of  compressed  air  for  the  operation  of  the  pre- 
heater. The  outfit  is  entirely  portable  and  in  many  cases  sec- 
tions of  verv  large  size  are  welded  without  removal  from  their 
position,  and   therefore  at   a   great   saving  in   time  and  expense 
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over  (»l)tainiii,q"  new  parts  or  repairing-  by  nlhcr  means.  This  is 
l)articularly  advantaj^eous  in  the  case  of  broken  locomotive 
frames.  It  saves  takinq;  the  frame  out  of  the  engine,  welding  it 
in  a  forge  and  replacing  it.  Furthermore  the  process  permits 
of  fusing  a  collar  or  reinforcement  of  steel  all  around  the  welded 
part,  thus  increasing  the  cross-section  at  that  point  and  making 
it  stronger  than  it  was  originally. 

In  welding  a  locomotive  frame  it  is  necessary  to  jack  the 
frame  apart  about  one-eighth  to  three-sixteenths  of  an  inch 
before  putting  on  the  mold  in  order  to  allow  for  the  contraction 
of  the  Thermit  steel  when  the  metal  in  the  weld  cools.  Where 
one  part  of  a  double  barred  frame  is  being  welded  this  contrac- 
tion is  allowed  for  by  heating  up  the  other  section  so  as  to  expand 
it  the  required  amount  and  holding  that  heat  until  the  metal  in 


Broken  engine  link   lined   up  previous  to  welding 
with   Thermit. 
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Finished   Thermit   Welds  on  engine  link  before 
machining. 
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the  weld  has  sohdified,  after  which  the  heat  can  be  taken  otY  and 
both  sections  will  cool  down  and  contract  toc^ether.  For  such 
work    we   recommend    using   a    double    burner   preheater.      One 


burner  can   be  used  to  preheat  the  sections  to  be  welded  while 
the    other    can   be    directed    into   a   small   brick    furnace    erected 
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around  the  second  member  in  order  to  obtain  the  desired  amount 
of  expansion. 

The    qrcat    economy    of    the    process    in    locomotive    repair 


work  has  led  to  its  adoption  by  practically  all  the  rail  roads  of 
consequence  in  the  United  States,  Canada  and  Alexico  and  you 
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may  be  interested  in  knowing'  that  the  process  is  now  used  in  421 
different  railroad  shops  in  Xortli  America. 

\'ery  little  strippinp^  of  the  enijine  is  required  for  a  Thermit 
weld,  as  it  is  only  necessary  to  provide  a  clearance  of  about  one 
foot  all  around  the  broken  section.  In  fact  it  is  usually  only 
necessary  to  drop  the  driving  wheels  in  order  to  effect  a  repair 
on  a  broken  frame.  Often  the  engine  comes  into  the  shop  in 
the  morning  and  twelve  hours  later  the  frame  will  be  welded 
and  the  locomotive  ready  for  service.  The  simplicitv  of  a  Thermit 
repair  of  this  kind  is  clearly  brought  out  in  the  moving  pictures 
illustrating  such  a  repair  which  are  now  being  shown. 

In  the  case  of  locomotive  frames  broken  in  splices  it  will 
usually  be  found  that  the  break  is  through  a  bolt  hole,  that  being- 
a  weak  point  in  the  splice.  When  we  weld  such  a  frame  we 
not  only  cut  out  about  one  inch  of  metal  along  the  break,  but 
w'C  also  cut  out  a  small  amount  of  the  adjoining  frame  so  as  to 
make  it  possible  to  cast  a  Thermit  steel  reinforcement  entirely 
around  the  broken  sections.  This  amalgamates  with  the  other 
member  of  the  splice,  so  that  at  the  end  of  the  operation  both 
members  will  be  welded  together.  A\'e  consider  this  by  far  the 
best  practic  as  it  gives  a  good  strong  job.  and  the  only  objection 
which  is  ever  raised  to  it  is  the  difficulty  of  separating  the  frames 
later  on  if  it  is  desired  to  take  them  down  again.  This  is  not 
a  serious  objection,  however,  as  it  is  only  necessary  to  drill  a 
line  of  small  holes  where  the  frames  are  welded  together  in 
order  to  separate  them.  When  they  are  replaced  a  keyway  can 
be  cut  and  the  frames  bolted  together  in  the  usual  way. 

It  is  not  only  on  locomotive  frames  that  Thermit  finds 
extensive  use  in  railroad  shops,  as  it  can  be  applied  to  equal 
advantage  in  the  welding  of  broken  driving  wheel  spokes,  side 
rods,  connecting  rods,  rocker  shafts,  cross  head  guides,  cylinder 
saddles,  mud  rings  and  other  broken  sections  too  numerous  to 
mention. 

Aside  from  repairs  in  railroacl  shops  the  process  is  used 
extensivelv  in  the  marine  field  for  welding  broken  stern  posts, 
stern  frames,  rudder  frames  and  propeller  struts  of  steamships. 
Here  the  process  results  in  even  greater  economies  than  in  the 
case  of  locomotive  repairs  owing  to  the  fact  that  dry-dockag^e 
is  exceedingly  costly  and  every  day  saved  means  hundreds  and 
even  thousands  of  dollars.     We  make  it  a  practice  to  execute 
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Guide    yoke    welded    by    Chesapeake    &    Ohio 

Railroad.  Clifton  Forge,  Va.,  at  a  saving 

of  $300.00. 

stich  repairs  by  contract  and  seldom  keep  the  vessel  in  dry-dock 
more  than  forty-eii.;hi  liours.  The  L'nited  States  Xavy  has  been 
one  of  the  first  to  appreciate  the  advantages  of  the  process  and 
has  used  it  very  extensively  at  the  Boston,  Xew  York.  Xorfolk.. 
Portsmonth  and  Charleston  navy  yards.  Furthermore  the  repair 
ships  -PAXTHER."  "DIXIE*"  and  "\'ESTAL*"  are  completely 
equipped  with  Thermit  welding  outfits  and  have  done  very 
important  work. 

In  the  way  of  general  repairs  we  have  welded  a  great 
many  crank  shafts,  particularly  shafts  for  refrigerating  machines. 
These  shafts  have  to  be  aligned  for  quite  accurately  before  mak- 
ing the  weld,  and  we  find  it  best  to  mount  them  on  \'-blocks 
supported  on  a  machined  bed  plate  as  shown  in  the  illustrations. 
The    fracture   is   then   cut  out   and   the  weld   made   in   the  usuaf 
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WR\.  In  some  cases  we  find  it  necessary  to  cut  out  an  entire 
bearing  and  weld  in  a  block  of  steel  to  replace  it  with  two 
Thermit  welds,  one  at  each  end.  The  shaft  can  then  be  placed 
in  a  lathe  and  the  bearing  turned  down  to  the  proper  size.  It 
is  usually  impossible  to  keep  these  shafts  in  exact  alignment  dur- 
ing the  welding  operation,  but  they  are  seldom  out  more  than 
one-thirtv  second  of  an  inch.     This  is  readily  corrected  by  taking 


a  light  cut  off  the  l)caring^s  between  the  weld  and  one  end  of 
the  shaft,  considering"  the  other  part  of  the  shaft  to  be  true. 
While  we   have  welded   a  great  many  of  these   shafts  we   have 
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never  had  one  break  and  our  theory  is  that  the  shafts  almost 
always  break  because  of  some  flaw  or  defect  in  the  material. 
This  is  often  an  old  forging  crack  in  the  case  of  built  up  crank 
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shafts,  which  gradually  spreads  until  finally  the  shaft  gives 
way.  Of  course  a  shaft  with  such  a  flaw  has  no  factor  of  safety 
at  all.  but  if  it  were  properly  designed  it  should  have  a  factor 
of  safety  of  five.  After  the  weld  is  made  and  all  surplus  metal 
machined  off  the  shaft  will  still  have  a  factor  of  safety  of  at 
least  four,  which  is  ample  for  all  purposes  and  the  owner  will 
really  have  a  better  shaft  than  originally  because  the  flaw  has 
been  located  and  eliminated  and  the  rest  of  the  shaft  has  been 
thoroughly  tested. 

Other  repairs  which  I  think  would  be  of  interest,  and  of 
which  I  take  pleasure  in  showing  you  photographs  on  the  screen, 
are  large  wields  on  gear  wheels,  fly  wheels,  hoisting  engine  shafts, 
rolls,  pinions  and  rollmill  housings.     In  the  case  of  broken  rolls 


Guide  yoke  welded  by  Chesapeake  &   Ohio  Ry., 
Clifton  Forge,  Va. 

and  pinions  it  is  usually  necessary  to  cast  on  entire  new  ends  and 
as  this  would  prove  rather  costly  with  Thermit  steel,  we  have 
devised  a  method  which  is  just  as  eft'ective  and  considerably 
less  expensive.  This  method  is  now  generally  used  by  prac- 
tically all  the  large  steel  mills  in  the  Pittsburgh  District. 

The  broken  roll  or  pinion  is  placed  vertically  in  a  pit  and  a 
mold  constructed  around  the  fractured  end.  This  end  is  then 
heated  to  a  red  heat  by  means  of  gasolene  preheaters,  after 
which  it  is  covered  with  Thermit  steel  to  bring  it  up  to  a  fusing 
temperature.  Liquid  steel  from  a  ladle  is  then  poured  into  the 
mold  and  about  6000  pounds  allowed  to  run  through  and  over- 
flow. The  overflow  gate  is  then  plugged  up  and  the  mold  filled 
to  the  top.     When  the  metal  in  the  mold  cools  it  will  be  found 
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to  have  weklcd  perfectly  to  the  steel  of  the  roll.  The  metal 
passint^  throuj^h  the  overflow  gate  is  not  wasted,  but  is  caught 
in  ingot  molds  and  used  in  the  regular  way. 


Large  pinion  with  new  neck  cast  on  by  means  of 

Thermit.  The  largest  steel  mills  of  the  country 

use  Thermit  for  these   repairs. 

Another  important  application  of  the  Thermit  is  in  pipe- 
welding.  The  method  of  doing  this  work  is  novel  and  simple  to 
say  the  least.  Advantage  is  taken  of  the  temperature  of  the 
slag  and  the  fact  that  this  slag  will  not  stick  to  the  pipe.  On 
this  account  the  mold  for  the  purpose  can  be  made  of  iron  and 
surrounds  the  pipe  ends  which  are  accurately  butted  together 
and  held  in  place  with  clamps.  The  Thermit  is  ignited  in  a 
flat  bottom  crucible  and  at  the  end  of  the  reaction  the  slag  which 
floats  on  top  of  the  Thermit  steel  is  poured  into  the  mold — the 
steel  going  in  afterwards.  The  slag  and  steel  combined  serve 
to  bring  the  pipe  ends  up  to  a  welding  temperature,  at  which 
time  they  are  squeezed  together  by  means  of  the  clamps  and  a 
butt-weld  effected.  At  the  end  of  the  operation  the  entire  mass 
may  be  knocked  away  from  the  pipe  and  the  only  resulting  efifect 
will  be  a  slight  upset  at  the  joint. 

This  t3'pe  of  welded  joint  is  used  extensively  in  refrigerat- 
ing plants,  particularly  where  ammonia  pipe  lines  are  used  and 
where  a  permanent  non-leakable  joint  is  desired.     The  Thermit 
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Two  teeth  welded  in  large  steel  pinion  with  Thermit, 
before  trimming  off  gates  and  risers. 

Process  not  cnlv  eliminates  all  joints  from  the  pipe,  but  the 
welded  joints  are  actually  cheaper  to  install  than  ammonia 
flanged  connections.  For  instance,  the  cost  of  welding  a  one-inch 
standard  pipe  by  the  Thermit  Process,  incktding  labor,  is  about 
65  cents  while  ammonia  fittings  will  cost  at  least  75  cents. 
Another  advantage  is  the  speed  with  which  the  welds  can  be 
made,  as  two  men  can  easily  make  from  forty  to  fifty  pipe  welds 
per  day.  One  man  will  face  up  the  ends  of  the  pipe  with  our 
special  pipe-facing  machine  while  the  other  follows  and  does  the 
welding.  As  no  outside  power  is  reciuired  the  welds  can  be 
made  anywhere  and  the  operation  is  just  as  economical  in  the 
field  as  in  the  shop. 

I  suppose  the  application  of  the  Thermit  process  to  street 
railway  work  will  prove  of  considerable  interest  to  you  and  I 
am  therefore  showing  you  some  i)ictures  of  the  Thermit  welds 
on  broken  electric  motor  cases  and  truck  frames.  These  repairs 
are  executed  at  very  slight  cost  in  any  shop  and  make  it  possible 
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to  restore  tlic  broken  cqiiipnicnt  to  service  with  the  least  possible 
expense  and  delay. 

It  is  in  rail  weldinc^.  however,  that  the  Thermit  Process 
offers  its  greatest  field  of  usefulness  to  street  railway  companies, 
as  the  a])paratus  is  simple  in  the  extreme  and  enables  a  few 
joints  to  be  welded  almost  as  cheaply  as  a  larj^e  number. 

Street  railway  companies  are  realizing  more  and  more  the 
importance  of  installing  permanent  joints  i.i  place  of  mechanical 
joints  and  welding  is  the  only  means  to  attain  that  end.  The  life 
of  the  rail  depends  very  greatly  on  the  efficiency  of  the  joint  as 
the  rail  always  wear  out  and  batter  where  the  joints  occur. 
Furthermore,  the  welding  not  only  ])rolongs  the  life  of  the  rail 
but  also  reduces  the  resistance  of  the  return  electric  circuit, 
effecting  a  saving  in  power ;  but  more  important  still,  it  tends  to 
reduce  damage  by  electrolysis  to  water  pipes,  etc.,  as  the  current 
stays  in  the  rails  when  they  are  properly  bonded  instead  of  jump- 
ing to  nearby  water  pipes. 

In  making  a  rail  weld,  we  fuse  Thermit  steel  around  the 
base  and  flange  of  the  rail  and  also  around  both  sides  of  the 
head.  We  do  not  however  weld  the  head  entirely  with  Thermit 
steel,  but  place  an  insert  of  rail  steel  between  the  two  rail  ends 
and  this  is  heated  to  a  welding  heat  by  the  Thermit  steel  and 
slag  and  later  when  the  weld  begins  to  cool  and  contract  it  is 
compressed  between  the  rail  heads  and  butt-welds  to  them.  In 
this  way  we  get  a  weld  of  the  entire  rail  section,  but  we  do  not 
in  any  way  affect  the  wearing  quality  of  the  metal  in  the  head 
of  the  rail  which  has  to  withstand  traffic.  After  this  joint  has 
been  welded  it  is  ground  to  proper  form  by  means  of  a  special 
rail  grinder  which  we  have  perfected  for  that  purpose. 

In  addition  to  the  various  applications  of  the  Process  which 
I  have  described,  I  might  state  that  Thermit  is  used  quite 
extensively  in  foundries  and  steel  work  for  reviving  dull  iron 
in  the  ladle  and  keeping  risers  of  castings  liquid.  For  that  pur- 
pose we  supply  the  Thermit  in  cans  wdiich  can  be  attached  to  a 
long  rod  and  plunged  into  the  ladle  of  iron  or  held  in  the  riser. 
The  Thermit  reacts  and  heats  up  the  iron  or  steel  in  which  it 
may  be   immersed. 

I  think  that  I  have  now  covered  the  Process  quite  fully 
and  will  introduce  my  friend  and  associate,  Mr.  H.  D.  Kelley, 
who  has  had  many  years'   experience   in   railroad   shops  before 
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taking  up  the  Thermit  Process.  Mr.  Kelley  will  be  glad  to 
answer  any  questions  which  you  may  wish  to  ask. 

PRESIDENT  MITCHELL:  The  paper  is  now  open  for 
■general  discussion. 

MR.  C.  PI.  GALE:  Is  the  wax  that  you  use  ordinary  bees 
wax  or  what  is  its  composition  ? 

MR.  H.  D.  KELLEY:  We  call  it  yellow  wax.  It  is  about 
all  ordinary  bees  wax  but  to  get  around  the  pure  food  law  we 
call  it  yellow  wax.     Ordinary  bees  wax  answers  very  nicely. 

MR.  GALE :     It  is  not  a  special  preparation  ? 

MR.  KELLEY:     Xo.  sir. 

:MR.  \V.  a.  WALTER :     Can  cast  iron  be  welded  ? 

MR.  KELLEY:  Yes.  You  can  not  always  take  care  of 
the  shrinkage  in  cast  iron.  That  fly  wheel  you  saw  was  cast 
iron.  If  you  can  take  care  of  the  contraction  you  can  weld  it 
as  well  as  steel.  The  only  trouble  is  the  cooling  off.  Cast  iron 
^vhen  heated  the  first  time  will  not  shrink  but  grow.  That  is  one 
trouble  you  encounter. 

MR.  A.  STL'CKI :  I  would  like  to  ask  a  question,  but 
before  doing  so  will  make  a  few  remarks  so  as  to  explain  what 
1  am  driving  at. 

That  the  Thermit  is  a  very  excellent  means  of  making 
temporary  repairs,  there  is  no  doubt.  I  know^  of  many  cases 
right  here  in  the  Pittsburgh  district  where  engines  with  broken 
frames,  etc.,  went  back  into  service  after  three  or  four  days, 
while  by  dismantling  and  making  a  regular  weld,  would  have 
required  at  least  three  or  four  weeks. 

Xeither  can  it  be  questioned  that  in  lots  of  cases  castings 
can  be  fixed  up  by  this  process,  resulting  in  a  casting  equally 
as  good  as  if  it  had  been  right  in  the  first  place.  This  is  true 
whenever  the  place  fixed  up  is  not  subjected  to  maximum  fibre 
stresses. 

We  have  listened  with  interest  to  the  remarks  regarding 
the  allowance  for  shrinkage.  This,  is  of  course,  of  the  utmost 
importance  to  relieve  internal  stresses. 

In  the  welded  rail,  however,  this  expansion  and  contraction 
will  manifest  itself  in  compressive  and  tensile  stresses  in  the  rail 
itself.  This  cannot  be  helped.  Regarding  Mr.  Kelley's  state- 
ment as  to  having  a  splice  of  the  same  material  as  the  rail  itself 
is  undoubtedly  true  when  the  splice  is  inserted,  but  as  rails  are 
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rolled  at  a  ci-rtain  tcinpcratiirf  in  order  to  j^et  the  proper 
qualities,  it  is  natural  that  the  splice  after  beiuj^  subejcted  to  such 
tremendous  heat  all  around,  will  not  retain  the  ori^^inal  stren,!:;^th 
and  wearing^  qualities, 

Xow  to  conic  hack  to  a  joint,  say  in  a  locomotive  frame, 
where  all  the  strength  of  the  original  construction  is  required, 
I  understood  Mr.  Hulbert  to  say  that  the  joininj^  material  has 
about  90  per  cent  of  the  strength  of  a  steel  casting  and  he  also 
said  that  the  frame,  after  being  united,  has  never  broken  at 
the  joint,  showing  that  the  original  casting  near  the  joint  must 
have  been  weakened  in  the  material  itself. 

This  is  very  natural  too  inasmuch  as  the  casting  cooling 
in  the  molds  at  the  foundry  has  a  coarse  structure  and  is  com- 
paratively weak,  while  if  properly  annealed  afterwards,  changes 
to  a  fine  and  silky  structure  w'ith  much  greater  strength,  and  as 
soon  as  you  heat  parts  of  the  frame  to  about  800  degrees  (Centi- 
grade)  or  over  you  reduce  it  to  a  coarse  and  weaker  material. 

Has  your  company  ever  made  any  investigation  or  tests,  show- 
ing how  and  how  far  away  from  the  joint  or  from  the  collar 
the  original  material  was  cfifected  ? 

MR.  KELLEY:  T  think  Mr.  TTulbert  started  out  l)y  say- 
ing that  where  the  weld  was  machined  off  you  could  not  expect 
to  get  beyond  a  go  per  cent  joint.  Where  you  leave  a  reinforce- 
ment you  get  a  120  ])er  cent  joint  by  actual  tests. 

The  expansion  in  making  a  thermit  weld  is  the  same  as 
any  other  weld.  You  make  an  allowance  for  expansion  just  as 
you  would  in  a  blacksmith  shop  weld  or  an  oil  weld.  Where  you 
can  not  allow  for  expansion  sometimes  }ou  have  to  depend  on 
elongation.  I  have  just  made  five  welds  of  that  nature  in  one 
of  the  steel  mills,  where  you  have  to  depenrl  on  elongation  en- 
tirely and  the  welds  are  holding  up. 

Thermit  steel  if  it  is  properly  mixed  will  run  fairly  well 
with  cast  steel,  in  tensile  strength.  It  runs  from  55.000  to  72,000 
pounds  in  tensile  strength. 

As  to  the  rail.  As  Mr.  TTulbert  said  we  have  welded  no  rails 
except  those  that  are  covered.  Where  the  sun  and  the  cold  can 
not  get  at  them  very  much,  the  greatest  strain  you  set  up  would 
be  in  the  neighborhood  of  20,000  pounds,  whereas  the  rail  will 
stand  55,000  to  60.000  pounds,  so  you  have  practically  no  trouble 
with  breakage.     As  far  as  we  can,  we  try  to  weld  the  rail  when 
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the  contraction  is  in,  then  you  simply  have  a  push.     Does  that 
answer  your  questions  ? 

MR.  STUCKI :     Not  as  to  the  change  in  the  cast  steel. 

MR.  KELLEY :  You  know  that  in  order  to  burn  any  steel 
you  have  to  have  it  exposed  to  the  atmosphere.  Our  steel  is 
not  exposed  to  the  atmosphere  in  weld.  You  can  heat  it  to 
almost  any  temperature. 

MR.  STUCKI :  Do  you  not  have  similar  conditions  to 
what  we  have  in  the  mould  in  casting  the  steel  in  the  first  place  ? 

MR.  KELLEY :  Yes  and  no.  But  from  actual  experience 
it  has  shown  that  it  does  not  affect  the  steel,  as  the  steel  is  not 
at  any  time  exposed  to  the  atmosphere,  consecjuenly  it  can  not  be 
burnt.  It  is  practicallv  impossible  to  burn  it,  if  I  may  use  that 
term. 

MR.  J.  E.  HAYNES:  What  is  the  total  cost  of  making 
a  weld  on  a  locomotive  frame? 

MR.  KELLEY  :  Approximately  25  cents  a  cubic  inch.  It 
depends  entirely  on  the  section.  In  my  experience  in  making 
welds,  and  when  I  was  railroading,  the  system  I  was  with  had 
made  something  over  4.000  welds  cost  for  labor  and  material 
in  the  neighborhood  of  $35  per  weld.  On  a  railroad  running 
into  this  city  an  engine  came  in  one  morning,  and  I  made  the 
weld.  On  Sunday  morning  I  was  in  the  hotel  sleeping,  the 
^Master  Mechanic  sent  for  me  to  go  down  to  the  round  house. 
by  the  time  I  got  there  the  engine  came  in.  about  7  o'clock,  and 
at  6  o'clock  that  night  the  engine  was  going  out  on  a  passenger 
run.  I  have  made  a  weld  in  t^%  hours  from  beginning  to  end. 
You  could  not  expect  an  ordinary  man  to  do  that,  but  I  had 
charge  of  the  shop  and  we  wanted  the  job  we  did  it  quick. 
Furthermore  earlv  last  spring  I  was  in  the  State  of  New  York 
when  in  one  of  the  large  steel  mills,  in  the  vicinity  of  Pittsburgh, 
a  6,000  h.  p.  engine  broke  down.  The  connecting  rod  broke  at 
crank  pin  brass,  which  broke  the  cylinder  and  everything  else.  I 
was  asked  to  get  on  the  fastest  train  and  come  to  this  mill.  This 
company  went  to  all  the  machine  manufacturers  around  the 
country,  as  to  getting  a  new  rod,  90  days  was  the  earliest  they 
would  agree  to  fit  this  engine  with  a  new  part.  And  a  6,000  h.  p. 
engine  is  no  small  engine.  I  got  there  Tuesday  morning  at  4 
o'clock  and  on  Friday  night  at  7  o'clock  they  were  rolling  steel 
in  this  mill,  a  blooming  mill  engine. 
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MR.  HAVXES:  What  is  the  cost  of  the  outfit  necessary 
to  do  that  work.  ^ 

MR.  KELLEY:     For  ordinary  work  about  $iio. 

jMR.  HAYNES  :  Could  you  make  a  weld  in  the  lowest 
part  of  a  locomotive  cylinder? 

MR.  KELLEY:  As  I  stated  before,  cast  iron  if  not 
annealed  will  grow  on  first  heat,  thermit  steel  will  shrink,  and  in 
coolings  the  weld  it  will  crack.  There  are  several  roads  in  this 
district  that  have  locomotive  cylinders  welded  with  thermit,  that 
have  been  running'  three  years.  I  would  not  recommend  thermit 
for  welding  locomotive  cylinders  for  about  50  per  cent  of  the 
welds  would  be  failures. 

MR.  D.  J.  REDDIXG:  Has  anybody  succeeded  in  welding 
a  crack  in  a  flue  sheet? 

MR.  KELLEY :  Yes  sir,  but  I  would  recommend  oxy- 
acetylene  or  electric  welding  for  that  purpose.  On  one  roact 
that  I  know  of  a  cracked  flue  sheet  was  welded  with  thermit,  it 
ran  one  year  until  the  flue  sheet  was  taken  out.  I  would  not 
recommend  thermit  for  that  class  of  work.  It  is  not  economical. 
The  oxy-acetylene  or  electric  weld  has  it  skinned  a  mile  in  that 
class  of  work. 

MR.  REDDIXG:  I  know  it,  but  I  wanted  to  know  if  that 
could  be  done. 

MR.  KELLEY :  It  has  been  done.  This  was  a  consolidated 
engine  carrying  200  pounds  of  steam.  This  shop  had  neither 
oxy-acetylene  or  electric  welding  machines  they  had  nothing 
else  but  thermit.  Thermit  is  a  quick  and  a  cheap  job,  if  used 
right,  it  is  easy  to  handle. 

MR.  W.  T.  SCHOMBERG:  I  would  like  to  ask  in  case 
of  a  link  if  case  hardening  is  taken  out  what  do  you  do  in  case 
hardening  it  again  ? 

MR.  KELLEY:  The  case  hardening  is  taken  out  at  weld. 
You  can  again  harden  it  after  welding. 

MR.  REDDIXG:  You  would  have  to  do  that  in  that  link 
before  you  would  return  it  to  service. 

MR.  KELLEY:     Yes,  it  should  be  again  case  hardened. 

MR.  REDDIXG :  As  a  general  proposition,  I  understand 
you  have  not  tried  to  weld  a  frame  which  had  been  broken  ac- 
count of  over-strain  and  had  no  special  weakness  at  the  point 
of  breakage,  it  was  simply  too  light  for  the  work.    That  is,  you 
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would  not  expect  to  successfully  weld  this  and  make  it  hold 
unless  you  had  an  opportunity  of  leaving-  a  large  collar  at  the 
point  of  welding. 

MR.  KELLEV :  If  that  section  was  too  weak  you  would 
expect  it  to  break  again.  If  you  weld  it  with  thermit  you  would 
not  expect  it  to  break  in  that  particular  place  because  you  would 
reinforce.  In  case  of  weak  section  I  would  simply  cut  out  that 
section  insert  new  section  and  make  two  thermit  welds.  A  case 
•of  that  kind  was  shown  on  the  screen.  That  was  done  in  this 
state.  The  rocker  box  sat  over  that  break  and  the  tumbling 
shaft  underneath.  This  frame  was  continually  breaking  at  that 
point.  This  section  was  cut  out  and  a  new  section  made  larger 
and  welded  in  with  two  thermit  welds. 

MR.  REDDIXG :  What  would  you  do  if  you  were  going 
to  weld  steel  and  wrought  iron  together? 

:\IR.  KELLEY:     We  do  that  right  along. 

MR.  REDDIXG:     What  mixture  do  you  use? 

]MR.  KELLEY :  Use  the  same  mixture  as  for  ordinary 
welding  on  frames. 

MR.  HARRY  HOWE :  In  welding  steel  castings  such  as 
the  rudder  frame  shown,  wouldn't  it  be  necessary  to  anneal  the 
■casting  after  it  was  welded? 

MR.  KELLEY:  It  is  better  to  anneal  any  casting,  but  in 
this  case  it  is  not  necessary  for  this  reason,  that  you  fairly  well 
anneal  by  leaving  it  in  the  mold  until  it  cools  ofif.  It  is  encased 
in  a  large  sand  mold  on  all  sides  of  the  weld  this  anneals  the 
job  very  well. 

In  the  case  of  the  rod  for  the  steel  mill  the  general  manager 
was  on  the  job  36  hours  without  leaving  and  the  superintendent 
of  machinery  was  there.  When  he  saw  that  I  heated  it  in  the 
mold  he  said  "I  don't  think  I  will  anneal  this  as  I  intended." 
We  took  it  out  of  the  mold  after  about  28  hours,  machined  it  up 
and  it  is  running  today. 

MR.  HOWE:  Isn't  it  a  fact  that  there  will  be  a  line  of 
demarcation  between  the  original  casting  and  the  welded  por- 
tion ? 

AIR.  KELLEY :  I  would  say  yes  and  no.  It  depends 
largely  on  the  structure  of  the  steel.  If  the  steel  I  am  welding 
is  verv  high  carbon  steel  and  I  run  in  low  carbon  steel  of  course 
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you  can  see  on  machining ;  but  if  it  is  about  the  same  steel  you 
can  not  tell. 

I  know  of  another  case  of  a  13"  piston  rod  for  a  Snow 
gas  engine  for  a  steel  mill  in  this  section.  I  welded  it  and  when 
it  was  turned  up  you  could  not  tell  where  it  was  welded.  Before 
welding  I  took  an  analysis  of  the  rod  and  tried  to  get  about  the 
same  carbon  as  the  rod.  When  it  was  polished  up  you  could  not 
tell  where  it  was  welded. 

]VIR.  HOWE:  What  I  referred  to  was  more  the  point  Mr. 
Stucki  tried  to  make,  timt  there  was  a  line  of  demarcation  in 
regard  to  stresses  set  up  in  the  casting. 

MR.  KELLEY :  I  do  not  think  there  are  any  stresses  set 
up.  It  cools  off  rather  slowly  and  if  you  allow  the  proper 
expansion  I  do  not  think  you  have  any,  or  very  little  stress  set 
np.  If  you  spread  the  parts  you  want  to  weld  prior  to  welding 
I  do  not  think  you  have  very  much  stress. 

MR.  HOWE:  Wouldn't  it  be  good  practice  to  thoroughly 
heat  the  casting  and  let  it  cool  slowly  all  over? 

MR.  KELLEY:  I  agree  with  you,  if  you  have  time.  But 
you  have  not  always  time.  I  know  of  certain  railroads  today 
that  make  welds  and  allow  them  to  cool  off  and  heat  them  up 
again,  but  that  is  not  done  universally. 

MR.  HOWE :  Railroads  are  insisting  generally  on  all  their 
steel  castings  being  annealed,  and  we  know  it  greatly  improves 
the  wearing  qualities,  or  strength  of  the  steel. 

]\IR.  KELLEY :  I  agree  with  you  that  castings  ought  to 
be  annealed,  even  gray  iron,  but  it  is  not  done  in  a  great  many 
cases. 

MR.  W.  T.  WITTIG:  That  picture  showed  a  weld  on  a 
riveter. 

MR.  KELLEY :  The  entire  top  part  was  broken  off.  the 
part  that  holds  the  rivet,  it  was  simply  cast  on  again  out  of 
Thermit  steel. 

]\IR.  HAYXES  :  Have  you  made  any  welds  of  side  rods 
and  main  rods  ? 

!MR.  KELLEY:  Yes,  sir  I  can  name  a  dozen  roads  in  the 
country  that  do  that.  I  was  connected  with  a  railroad  for  a 
number  of  years  in  Chicago.  We  bought  some  consolidated 
engines  and  the  winter  of  1910  was  a  very  severe  winter.  One 
day   the   Superintendent  of   Motive   Power  came  into  the   office 
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and  said,  wc  have  an  engine  out  here  with  her  rods  all  broken 
and  bent.  It  was  a  new  class  and  we  had  no  spares  in  stock,  we 
were  hard  up  for  power.  This  engine  came  into  the  round  house 
about  6 130  and  at  g  o'clock  that  night  the  rod  was  welded  and 
the  next  morning  when  the  w'histle  blew  at  7  o'clock,  that  engine 
was  going  out  with  a  train.  I  know  of  high  speed  passenger 
engines  running  through  this  country  that  have  main  rods 
welded  with  thermit.  On  a  run  between  Xew  York  City  and 
Philadelphia  I  saw  an  Atlantic  type  engine  with  the  side  rod 
welded  with  thermit. 

MR.  HAYXES  :  Would  you  consider  it  good  practice  to 
make  a  weld  in  a  driving  box  in  cast  steel  ? 

MR.  KELLEY:  I  would  not,  for  this  reason.  A^ou  gen- 
erally carry  a  lot  of  those  in  stock,  and  while  I  have  never  gone 
into  that,  of  course  it  could  be  done.  I  have  welded  lugs  on 
driving  boxes,  but  I  never  weld  them  in  the  crown.  In  fact  I  do 
not  know  that  I  have  ever  seen  a  cast  steel  box  broken  in  the 
crown.  There  must  be  something  wrong  with  the  box.  It  is  too 
weak,  and  if  you  have  a  section  that  is  too  weak  of  course  you 
ought  not  to  welfl  it. 

MR.  W.  D.  SMOOT:  I  would  like  to  ask  if  you  have 
made  any  welds  in  large  steam  pipe. 

MR.  KELLEY:     Xot  that  I  know  of.     For  locomotives? 

]\IR.  SMOOT:  Xo,  for  power  plants  or  something  of  that 
kind. 

]\IR.  KELLEY :  X'^o.  sir  as  high  as  4"  we  have  handled 
but  beyond  that  we  have  not  gone  into  it  very  much.  I  expect 
to  weld  an   i34"  pipc  here  tonight. 

:MR.  HULBERT:  We  have  welded  an  8"  pipe  experi- 
mentally and  it  was  all  right.  But  the  difficulty  is  to  obtain  a 
uniform  heat  all  around  the  pipe.  When  you  get  into  the  larger 
sections  the  heat  is  not  evenly  distributed  and  you  do  not  get  a 
uniform  weld  all  around.  In  the  smaller  sections  it  is  a  very 
simple  matter. 

:\IR.  REDDIXG:  To  what  extent  are  you  welding  pipes 
for  actual  service  ? 

MR.  HULBERT:  We  have  welded  mostly  refrigerating 
pipes  to  carry  ammonia  under  pressure.  Several  refrigerating 
plants,  notably  at  Prince  Rupert,  B.  C,  have  over  6,000  welded 
pipe  joints.     And  a  great  many  refrigerating  plants  in  Xew  York 
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City  wliero  tlioy  sell  refri.^x'ratioii  through  \>\\)cs  hiid  in  the 
streets  just  as  they  sell  i^as.  they  all  have  their  huried  pipes 
welded  with  thermit.  With  our  new  method  of  facing-  the  ends 
of  the  pipe  it  is  possible  to  make  a  pipe  weld  for  less  than  the 
cost  of  installin_<;'  the  ammonia  fittings.  The  fittings  for  a  i" 
standard  \V\])c  cost  75  cents  with  all  discounts  off,  and  a  thermit 
weld  mav  he  made  on  one  inch  pipe  for  65  cents.  And  two 
men.  one  working'  the  ])ipe  facini;'  machine  and  the  other  follow- 
ing' and  doin^'  the  weldin"-,  can  make  from  40  to  50  pipe  joints 
per  day.  The  Manhattan  State  Hospital  bought  their  own  outfit 
and  we  made  a  few  welds  in  the  first  place  and  now  they  do  their 
own  welding',  and  they  have  all  their  refrigerating  lines  welded 
in  that  way. 

MR.  W.  11.  RITTS:     HoW  is  the  pipe  welding  done? 

MR.  HLX1)ERT:  The  pipe  welding  is  done  entirely  dif- 
ferent from  the  welds  you  have  seen  described.  We  face  up 
the  pipe  ends  and  put  them  inside  a  cast  iron  mold  and  hold  them 
together  by  means  of  clamps.  The  thermit  is  ignited  in  a  flat 
bottom  crucible  and  the  liquid  slag  is  poured  over  the  top.  The 
slag  covers  outside  of  the  pipe  and  inside  of  the  mold  with  a 
protective  coating  which  prevents  the  steel  from  touching  either 
the  pipe  of  the  mold,  if  it  did,  it  would  stick  or  burn  through. 
The  whole  luass  brings  the  pipe  ends  up  to  a  welding  heat  and 
then  we  squeeze  them  together  by  means  of  the  clamps  and  get 
a  butt-weld.  The  outside  of  the  pipe  is  hotter  than  the  inside 
so  the  upset  is  all  on  the  outside  of  the  pipe  and  the  internal 
diameter  is  not  afifected  in  any  way. 

MR.  RITTS:     Could  you  handle  a  weld  on  chilled  rolls? 

MR.  KELLEY:  No,  sir;  not  very  well.  I  have  never 
tried  it. 

PRESIDENT  MITCHELL:  Are  there  any  other  ques- 
tions?    If  not  we  will  proceed  at  once  to  the  demonstration. 

MR.  F.  H.  STARK :  It  might  be  well  at  this  time  to  extend 
a  vote  of  thanks  to  these  people  for  this  very  instructive  lecture 
which  they  have  given  us  and  the  demonstration  that  is  to  fol- 
low. It  is  a  matter  of  vital  interest  to  the  railroads.  I  there- 
fore move  a  rising  vote  of  thanks  to  these  gentlemen. 

The  motion  prevailed  by  unanimous  vote. 

After   the   demonstration, 

ON  MOTION,  Adjourned. 
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Drau  (Hid  km  (astiDjs  of  fveri  Description. 

[ii;ine  km  (Hid  (ar  Journai  Dejiriii;^  a  ^pe(ialt|. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Pod  Brasses. 
Higli  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PENN  COUPLER 

Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER. 

Send  for  blueprints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  <a  TORLEY  CO.. 

PITTSBURGH,  PA. 


PINTSCH 
MANTLE    LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life   . 


Ilie  Salelf  (dr  tleatin?  ?  iiflilin?  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louis,  San  Francisco,  Montreal 


2  Rector  St„  New  York 


for  Locomotive  Piston  Reds 
Valve    Stems 
Air  Pumps 

Leach   Track   Sanders 

Gollmar  Bell  Ringers 


The  U.  S.  Metallic  Packing  Go. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  l!ig   locomolivcs    have    long    wheel    bases. 

2.  Long   wheel    bases   must   be  covered    by   long   boilers. 

3.  Long  boilers   nuan   excessive   flue   lengths 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative   values. 

5.  ^-'lorttr   futs   intan   longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added    stay    bolt    troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  o^  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30   Church   St.,   New  York. 


Works:    Coatesville.    Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 


GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER  EQUIPMENT 


"BRASCOTT"  CAR  EABT3ERR 
THE    DAMASCUS   BRAKE   BEAM    CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165   BROADWAY,   NEW    YOkK   CITY 

ATLANTA    Railway    Supplies     Chicago 

SELLING    ACjENTS    FOR 

Dunham    Hoppir  Door  Device— Feasible  Drop  Brake  Staff— "Empire"  Pressed  Steel 

Bolster— Detroit   Box   Car  Door  — "Texodtrm"— "Safety"  One=Piece  Steel  Ladder— 

Kling  Bolts- Collapsible  Stake  Pocket- Steel  Axles  — Columbia  Lock  Nut 

SOLP  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  ROOFING  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 

SPECIAL  AGENTS  FOR  THE  POLLAK  STEEL  CO. 


This  Space  For  Sale 


^    I!l[  CAMION  ''''"'''' 


HAMMERS 


"^ 


Represent  tlie  highest  type  of  per- 
fection in  utiUty,  adaptability  and 
simplicity. 

They  are   the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

305  Seventh  Ave.  Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 

r  General  Offices:  Frick  Bldg.,  PITTSBURGH.  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE.  PA 

[CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


USE  BUTLER 
DRAFT  GEARS 

FRICTION   RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS     ^^^.^.-4.        -^^z^ 

6)4x8    or   8x8    DRAFT   SPRINGS 

PERFECT  SPRING  PROTECTION        1 

Butler  Drawbar  AttachiuBnt  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  For  Sale 


STANDARD  STEEL   PLATFOR(V\S 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  i^llSinyi  RAILROAD  SUPPLIES 


All  Grades  of  Asbestos  and  Magnesia  Pipe  Covering 

Pipe  Coverings  J-.M  Leak-No  Metallic  J-.M  Kcarsarge  Packing 

J-M  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

J-M  Asbestos  Roofing  Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

J-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

i.ocomotive  Lagging  High  Pressure  Packings  Vulcabeston   Rope   Packing 

Smoke  Jacks  J-M  Permanite  Packing  Canadax  Wick  Packing 

Asbestos   Wood  J-M  Underground  Conduit 
Write   for   Catalog   No.   252 

H.  W.  JOHNS-MANVILLE  CO. 

NEW  YORK  AND  EVERY  LARGE  CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car   Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


i»f  I ^^ mm ^.M 


RreigHt  and   F^assenger 

CARS 

Of  Ewery  Desoription 

Pressed  Steel  Specialties 
Tank   Cars  A^ine  Cars 

Pressed  Steel 


Company 

New  York        Pittsburgh        Chicago        Washington,  D.  C. 


SUYDAM'S  Protective  PAINT^ 

fof  I  fei§lit  (a[5  'ji  MM  Steel  M 


-MANUFACTURED  BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS., 

BELL  -PHONE.    343    nSK.  PITTSBURGH,     PA 


This  Space  For  Sale. 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh,  Pa. 

Works:  Glassport,  Pa. 


BRADY  BRASS  CO. 

MANUFACTURED*    OF 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  H.  J. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


IPK 


rN  ^"jx  O  FFICI/VU         PROCEEDINGS  j(^^ 


OF 

[^PerYear     %^^    20^  KrCop>^ 


FEBRUARY  27,  I9I4 


No.  4. 


EVOLUTION  OF  SCIENCE  AND  PERSONAL  REMINIS- 
CENCES DURING  THE  LAST   HALF   CENTURY 
By  Dr.  John  A.  Brashear. 


I]  &  G  BONZANO  RAIL  JOINTS 

'Mm>  H I C  BDIZimO  iLLEO  SIEEL  SIEP  JOIITS «»' 

AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUf   fl    ?    P    PflMPAliV        Peoples  Gas  Bldg., 
New  York,  N.  Y.      lllL   Ij    ft    U    01111(11/1111,  Chicago.   Ills. 


FOR    SALEl 


BULLDOZER   AND   HEADING   MACHINE  WORK 

STEEL  CAR  FORGE  COMPANY 

"FORGINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


jS^^X^E^OD^Sr 


930 
Old  Colony 
^Building 
CHICAGO 


'00WCi 


ESTABLISHED     1864 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DRIES.  AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  DSE  BY  ALL  THK  LEADING  RAILROADS  IN  THE  UNITED  STATES 


-MANUFACTURED     ONLY    BY" 


CHICAGO.  ILL  JAMES  B.  SIPE  a  CO,  Pittsburgh,  pa. 


1 

TORCHES 

ImE 

¥ 

Gem  Torches  Save  You  Money 

Exhaustive   tests   by   largest  railway 
systems     have     proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.    Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 

This  Space  For  Sale 


When  Ybu  Order 
Be  Sure  To  a 
Specify 


'^^^ 


^   An  order  which  simply  says  "pipe"  is  not  complete. 
^   "Pipe"  may  mean  ANY  pipe — and   there  is  about  as  much  differ- 
ence in  pipe  as  there  is  in  men. 

fl  All  pipe  should  be  the  standard  —  tested  —  known  brand  — 
-XATIOXAL" — if  you  wish  your  pipe  lines  to  be  permanent  and 
ultimately    most   economical. 

^   The  following  paragraph  would  be  a  good  one  to  cut  out  and  paste 
down  where  you  and  every  one  els^^  would  set-  it  when  ordering  pipe: 
^   "All   pipe  to  be  'NATIONAL'   Pipe   as   manufactured 
by  National  Tube  Company,  sizes  ^/i!'  and  larger  to  have 
the  name  'NATIONAL'  rolled  in  raised  letters  on  every 
few   feet   of   length,   and   on   the    smaller   butt-weld   sizes 
the    name    'NATIONAL'    to    appear    on    the    metal    tag 
attached  to  each  bundle  of  pipe." 
^   Ask    for     "XATIOXAL"        I'.ulletin     Xo.     12— this     bulletin  _  has 
recently   been    enlarged   and   revised   and    contains   a   summary   of   in- 
formation  about   "XATIOX'AL"    Pipe.      When    you   read    it   you    will 
keep   it   on   file   for  permanent  use.      It's   free. 


C  To  readilv  identify 
"XATIOXAL''  material, 
and  as  protection  to  man- 
ufacturer and  consumer 
alike,  the  practice  of  Xa- 
tional  Tube  Company  is 
to  roll  in  raised  letters 
of  good  size  on  each  few- 
feet  of  every  length  of 
welded  pipe  the  name 
"XATIOXAL"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feasible  : 
on  these  smaller  butt- 
weld  sizes  the  name 
"X^ATIOXAL"  appears 
on  the  metal  tag  attached 
to   each   bundle   of  pipe). 


MARKING 


^ilWHP^ 


Name    Rolled    in    Raised 

Letters    on    National 

Tube    Company 

Pipe. 


C  Wlien  writing  specifi- 
cations or  ordering  tubu- 
lar goods  always  specify 
••X.\TIOXAL"  Pipe,  and 
identify  as  indicated. 
CI  In  addition,  all  sizes 
of  "XATIOXAL"  weld- 
ed pipe  below  four  or  five 
inches  are  subjected  to  a 
roll-  knobbling  process 
known  as  Spellerizing  to 
lessen  the  tendency  to  cor- 
rosion, especially  in  the 
form  of  pitting.  This  Spel- 
lerizing process  is  pecu- 
liar to  "X-ATIOXAL" 
pipe,  to  which  process 
N'ational  Tube  Company 
lias    exclusive   rights. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH.  PA. 

DISTRICT  SALES  OFFICES:     ATLANTA     BOSTON     CHICAGO     DENVER     KANSAS  CITY    NEW  ORLEANS 

NEW  YORK     PHILADELPHIA     PITTSBURGH     ST.  LOUIS     ST.  PAUL     SALT  LAKE  CITY 


PACIFIC  COAST  REPRESENTATIVES 
U.  S.    STEEL   PRODUCTS    CO. 


SAN  FRANCISCO 
LOS   ANGELES 


PORTLAND 
SEATTLE 


EXPORT  REPRESENTATIVES-L.  S    STEEL  PRODUCTS  CO..  NEW  YORK  aXY. 


j^^*^l0*0t0t0ti.40^fit0t0*0^0»0*0»0^0»0tf^0»0*0t0t.m0a0t0*fV%f!^^fl^*0*0*0»0*0t0^0^0*0*0*^JI>0t0*0*0*m^)^ 


THE 


HSi 

i 

MBM 

OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF    WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC   SCREW   FEED 


SENT   ON 
TRIAL.     WE 

pay  express 
•  charges  in 
both  direc- 
tions if  un- 
satisfactory 

most  economical 
highest  efficiency 
greatest  durability 
longest  range  in 
drilling 


ASK   FOR   CIRCULAR   Q 


BNDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^F»/ARK.     BUILE3IPMC;  l^>  « 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Ma..chinists*  Tools  and  Supplies.  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NA  TiONAL  y.'n\%L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ■^L'^'^^S^?'^^;,   ^^■ 

„  _,  ,-,       1      J      r^  '^ew   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  .  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Hmntion,  master  Car  Builders* 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lh\  maintenance,  brake'  headB  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     F'OR     SiC\/V\F»LE     OR 

Stabrite  Front  End  Paint 


;V\/\DE     ]B^%^ 


Chas.  R.  Long,  Jr.  Company 

ITED 

JLOUISVILLE,  KY 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION    AND 
BRIDGE  PAINTS. 


l^>. <•!.". >•>.•«. IS, 


ix<.i-i,'<.i-«.»<.<S/'«.<'.r'i 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    €f    Safety    Valve    Co.,   Inc. 


PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 


GENERAL  OFFICES!   HENRY, W.  OLIVERIbLDG 


PITTSBURGH,   PA 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for  the  asking.     ^     m     e     0     9 

Smaesleai  YalTe  Mt  Co., 

Works:  Homestead,    Pittsburgli,  Pa, 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

riaiii  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attacliinent  for  tak- 
iiif^  any  iiuiiilier  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Ctiicago  and  London,  England. 

Send  for  Catalogue  and  I'riees, 


rr 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTr  HEO 
THE   I  uEAL  PAI  NT  Ol  L 


B.  C. 
SPIRITS 


=^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


^ 


SAFETY  FIRST  IN  RIVETING 

Is    possible   with    the    BOYER  HAMMER  when  fitted  with  M. 
S.   Tool    Holder   or    Piston    Retaining  Wall. 


wiiiii^ipMpI 


smce     it 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   BOYER     HAMMER 
first   proved   that    pneumatic   riveting   was  a  success. 
(Write   for   Bulletin   No.   124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052   Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GflR  HEflTIIHG  &  LIGHTING  GO. 


.VIANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiiiE  iiprams  for  Railway  Cars 


Improved    Bystem    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  w^eather  conditions. 

LARGEST   MANUFACTURERS   IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH  GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


FOR    LOCOMOTIVE    WEARING    PARTS, 


BEARINGS 


FOR 


HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW   YORK. 


For  the  protection  of  all  metal  surfaces-one  qinlity  onlv-four  colors 

DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jersey  City,  N.  J  ,  by  the  Jo'sepK  Dixon  Crucible  Co.  Est.  1C27 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for   Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapoas,  Toledo, 

Sharon,   Pa.,  Melrose   Park,    111. 


'  V\%siM&iOuse  . 


AIR  BRAKE  ENGINEERING 

\\c  arc  r)rga!iizc(l  to  co-^pcraii-  uiih.  aiui  a.->isl  any  rail- 
road in  the  solution  of  many  traffic  problems:  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operatin-  cfficicncv:  shorter  stopping  distances  for  passenger 
trains:  smooth  and  efficient  braking  of  long  and  heavy  Ireight 
trains:  larger  tonnaije  capacity  on  grades:  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  \\  e 
emphasize    cjualitv    service   as    well    as    (iiuility   brake-. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH.  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bidg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinahouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS  OF  CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 
Total   Weight  of   Engine.  266,500  pounds;   Diameter  of  Drivers, 
57  inches;  Weight  on   Drivers,  236.000  pounds;   Boiler  Pressure. 
185  pounds;  Cylinders,  26x30  inches;  ^laximum  Tractive  Power, 
55,900  pounds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  thrat  of  24-% 
inches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  The}' 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  th.an  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAN  LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


This  Space  For  Sale 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS  ^ 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity    Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


Welding  Frames 
In  Place 

With   Thermit 

Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are   saving   thousands   of 

AT  1-      Ti        ■.  w  ij  \K'-,i      ,  1}  dollars   every  j-ear   using 

Making  riieniut  W  eld  without  Removing  .,_,,  .,,,     •'.    ■'  ii- 

Frame  "Thermit"     tor     v^^elding 

their   broken    engine    frames    in   place,   and   are    returning    their 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of   the   great   saving   that  Thermit   can   effect. 

Our   new  pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it .' 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUXTZ,  General  Manager 
90  WEST  ST.,  NEW   YORK 


103  Richmond  St.  W.,  Toionto.  Out.  :\-2U-:V.V.'>  V' 

T.'iOU  S.  Chicago  .\ve.,  Cliicago 


St.,  San  Francisco 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  anr^.  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick    of   light   weight. 

Cools  off  quickly. 

Many   other  good   features. 


y 


30   Church    Street,  '  McCormick  Building, 

New  York  Chicago 
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THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 


sHi^ 


...  MAKERS  OF  THE 


fiicjti6St  Grade  Multler  and 
Open  Fop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRE\GTH  AND  WEARI\G  QUALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY     IN- 
LOCOMOTIVE    CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Hnly    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


orncE   AND   works: 

ae3   DORCHESTER   AVENUE 

SO.   BOSTON.    MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  zw  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

FITT5BURQH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLFABLF  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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CIIAS.    A.    LINDSTROM,  A.    -STUCKI, 

Asst.    to   President,    Pressed   Steel    Car   Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.  DAMBACH,  O.    S.    PULLIA:\I, 

Supt.    W.    P.   T.    R.   R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

FR.VXK  J.    LANAHAX-, 

President,    Fort    Pitt   Malleable   Iron    Co., 

Pittsburgh,    Pa. 

Entertainment     Committee 

STEPHEXT    C.    MASON,  R.    H.    BLACKALL, 

Sec5'.,    The    iMcConway    &    Torlev    Co.,  Railway    Supplies, 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

D.    H.    AMSBARY, 

Dist.    ?ilanager.    Dearborn   Chemical   Co., 

Pittsburgh,     Pa. 

Past    Presidents 

T    H    AIcCONNELL October,  1901,  to  October,  1903. 
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Meetings    held   fourth   Friday   of  each  month,   except   June,   July   and    August. 


PROCEEDINGS  OF  MEETING, 

FEBRUARY  27,  1914. 

The  regular  monthly  meeting  was  called  to  order  at  the 
Monongahela  House,  Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  by 
President,  A.  G.  Mitchell. 

The    followino-    gentlemen    registered : 


Allison,  John 
Amsbary,  D.  H. 
Anderson,  J-  B. 
Austin,  F.  S. 
Babcock,  F.  H. 
Baldwin,  G.  C. 
Balslev,  W.   T. 
liarth,'  T.  W. 
Bealer,  B.  G. 
Beaumont,  C. 
Beebe.   I.  L. 
Bover,  Chas.  E. 
Bradley,  W.  C. 
Cain,  C.  C. 
Cassiday.  C.  R. 
Chapman,  B.  D. 
Chester.  C.  J. 
Chittenden,  A.  D. 
Clark,  C.  C. 
Cooner,  L.  D. 
Cooper,  F.  E. 
Courtney,  D.  C. 
Coulter.' A.  F. 
Crenner,  Jos.  A. 
Dalton,  C.  R. 
Dambach,  C.  O. 
DeArment,  J-  H. 
Deagen,   J-  J- 
Dcnekv,  W.   F. 
Dctwiler,  U.  G. 
Dug'gan,  E.  T- 
Dunievy,  J.  H. 
English,  A.  F. 
Frazier,   E.  L.   Jr. 
Gearhart,  J.  A. 
Gillespie,   W.   J. 
Graham.  H.   C. 
Grieff,  T.  C. 


MEMBERS. 

Gross.  C.  H. 
Grove,  li.  M. 
Guay,   J.  W. 
Hagerty,    E.    D. 
Hammond,   H.   S. 
Harriman,  H.  A. 
Hays,  M.  D. 
Haynes,  J.  E. 
Heird,  Geo.  W. 
Henderson.   J.  W. 
Hink,   G.    h. 
Holbrook.  W.  H. 
Holt,    James 
Howe,"D.  ^I. 
Hudson.  W.  L. 
Huff,  Geo.   F.  Jr. 
Jones.  A.  \\'. 
kelley,  H.  B. 
Kinch,  Iv.  E. 
Knapp.  A.   D. 
Knickerbocker,    A.    C. 
Knox.    Wm.    J. 
Koll.    J.    F. 
Lanahan,    Frank   J. 
Lanahan,  J.  S. 
Lansbery,  W.   B. 
Eanning,    C.    S. 
Laughlin,   E.    J. 
Lee^L.  A. 
Lehr,  PI.  ^^^ 
Lewis.    A.   J. 
Lincoln.   L.    P. 
Lindner.  W.   C. 
Lindstrom.  Chas.  A. 
Lindstrom,  T.  J. 
Livingston.  B.  F. 
Lobez,  P.  L. 
Longenecker,  J.  S. 
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Low.  J.  R. 
L\nn.   Sanil. 
Mackcrl.  A.   A. 
Manns.  F.  F. 
Maxfield.   11.  11. 
Monsch.  Iv  M. 
Millar.    C.    W. 
Mitchell.  A.  G. 
Mitchell.  John 
Mode.  11.  C. 
Murphy.  W.  J. 
]\IcClunipha.    H.    E. 
McFarland.  FI.  L. 
McGouoh.  T-  E- 
Mclntvre.  G.  L. 
McXa'i<;ht.  Arthur  H. 
McXultv.  F.  :M. 
Xeff.   John   P. 
Newburv,  E.  H. 
Newell. 'E.  W. 
Orner,  AL  T.   S. 
Fainter.  Jos. 
Parke.  F.  H. 
Pie.    Jos.    T- 
Porter,  U.'V. 
Postlethwaite.   C.  E. 
Pratt,  I.  D. 
Pulliam,  O.  S. 
Rabold.  W.   E. 
Teaser,  Geo.  P>. 
Fleddino-,  D.  J. 
Reymer.  C.  TT. 
Richardson.   T^. 
Robbins,  F.  S. 
Tlunser.  K.  W. 
Rvan,   Wm.   F. 
Ryder.  G.  E. 
Sarceant.  Wm.  A. 


Schaefer,  F.  E. 
Scheck.  H.  G. 
Sarver.  C.  E.         ^ 
Sewell.  11.  P.. 
Shook.  A.   A. 
Shults,  L  J. 
Sii2^afoos,  Gus. 
Smith.   John   P.. 
Snioot.  \\'.  1). 
Snyder,  F.  I. 
Stafford.    Sanil.   G. 
Stark.  F.  II. 
Stewart.   S.  R.  P.. 
Stucki.  A. 
Stumpf.   F.   p. 
Suckfield.   G.   A. 
Summers.  J.  ]\L 
Summers,  J.  R. 
Swavne,   H.   P>. 
Tavlor,  F.  C. 
Tow  son,  T.  W. 
Trautman,  H.  H. 
Travis.  J.  H. 
Voio^ht,  A.  J. 
Walker.    ].  W. 
Walter,  W.  A. 
W^ardale,  N.  H. 
Warne,  J.  C. 
Wav.  P."  A. 
White.  F.  P. 
Wilson,   T.    A. 
Williams,  W.  W. 
Woernlv.  H.  F. 
W^ood,  \'.  \\ 
Wood,  R.   C. 
Wooding^s.  E. 
Yon.  H.  C. 
Zortman.  C.  E. 


VPSTTORS. 


Ains worth,  C.  C. 
Allshouse,  M.  S. 
Ranks.  T-  E. 
Poles.  6.  K. 
Bochner,  P.   M. 
Prashear,  Dr.  John  A. 
Canady.   C.   ]M. 
Chamberlain.  W.  A. 


Church.  S.  P. 
Davis.  H.  H. 
Dodds,  Dr.  Jos.  S. 
Du^jT^an,  Peo 
Fivirzynski,   D. 
Flegal.   W. 
Forcirs,  C.  W. 
TTowe.  W.  C. 
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Hus^hes,  G.  C.  Ritts,  W.  li. 

Kelso,  C.   C.  Roberts,  H.   U. 

King,  S.  A.  Jr.  Schuetz,  E.  A. 

Kinch,  D.  L.  Seley,  C.  A. 

Knapp,  H.  A.  Shambitrg-,  II.  L. 

Krisher,  Wm.  C.  Simpson,  I. 

Lvdick,  H.  S.  vSitterly.  W.  H. 

Alarsh,  A.  L.  Smith,  E.  U. 

Morton,  J.  A.  Sneck,  Harrv 

McGhee,  Wm.  S.  Steinert.  E.  G. 

Rebstock,  ].  B.  Wohlert.  IT.   A. 

Reynolds,  D.  E.  Yungblnth,  ?,.  J- 

PRESIDENT:  ^^'e  will  dispense  with  the  roll  call  as  the 
attendance   will  be  secured  by  the  registry  cards. 

The  reading-  of  the  minutes  of  the  last  meeting  will  also 
be  dispensed  with  as  the  same  is  now  in  the  hands  of  the 
Printer  and  will  be  mailed  to  you  within  a  few  days. 

The  Secretary  read  the  following  applications  for  mem- 
bership : 

Batchelar,  E.  C,  Salesman,  The  j\Iotch  and  ]\Ierryweather  ]\Ia- 
chinery  Co.,   Farmers   Bank   Building,   Pittsburgh,   Pa. 
Recommended  by  D.   AI.   Howe. 
Brady,  T.  J.,  Train  Master,  B  &  O.  R.  R..  142  Hazehvood  Ave., 

Pittsburgh,   Pa.     Recommended  by  Gus   Sigafoos. 
Chamberlain,  W.  A.,  Auditor,  Pressed  Steel  Car  Co.,  450  Daw- 
son Ave.,   Bellevue,    Pa.      Recommended  by   Chas.   A, 
Lindstrom. 

Elliott,  Jos.  ]\I.,  Auditor,  Department  of  Supplies.  City  of  Pitts- 
burgh, 116  Glen  Caldah  St.,  Pittsburgh,  Pa.  Recom- 
mended by  Gus  Sigafoos. 

Fogle,  Emmett  F.,  Chief  Clerk,  Chief  Engineer,  W.  P.  Ter. 
Ry.  No.  I  Olympia  St.,  Pittsburgh,  Pa.  Recommended 
by  F.  J.  B runner. 

Hannington,  Walter,  General  Bookkeeper  W.  P.  Ter.  Ry.,  525 
Wabash  Building,  Pittsburgh,  Pa.  Recommended  by 
F.  J.  B runner. 

Lynch,  W.  F.,  Yard  Master,  B  &  O.  R.  R..  34  Ollysies  St., 
Pittsburgh,   Pa.     Recommended  by  Gus  Sigafoos. 

Penn.  Wm.,  Chief  Clerk  to  Supt.  M.  P.,  Monon.  Conn.  R.  R., 
79  South  23rd  Street,  Pittsburgh,  Pa.  Recommended 
by  F.  M.  ]\IcNulty. 
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Ilitts,  \\'illiaiii  H..  Chief  Engineer  Power  Station,  Rcjlling  Mills^ 

Spang,  dial f ant  &  Co.,  Pine  Street,  Etna,  Pa.     Recom- 
mended by  J.  E.  Ilaynes. 
Rodgcrs,  G.  ^^^,  Chief  Clerk  Car  Accts.  W.  P.  Tcr.  Ry.   523 

Wabash   Ihiilding,    Pittsburgh,   Pa.      Recommended   by 

F.  J.  Brunner. 
Shanafclt,  W.  C,  Conductor.  B  &  O.  R.  R.   114  Cherry  Street, 

Xew   Castle,   Pa.     Recommended  by  Gus   Sigafoos. 
Wholey,  Y.  A.,  Clerk.  W.   P.  Ter.  Ry.,  523  Wabash  Building, 

Pittsburgh,   Pa.     Recommended  by  F.  J.  Brunner. 
Williamson.  J-  A..  Drawing  Instructor,  P.  &  L.  E.  R.  R.,  nil 

Charles    St.,    JMcKees    Rocks,    Pa.      Recommended   by 

A'.  J-  Burry. 
Yungbluth.    B.    J-.    General    Storekeeper,    Pittsburgh    Railways 

Co..    7237    Race    St..    Pittsburgh,    Pa.      Recommended 

by  Frank  J-  Lanahan. 
PRESIDENT:     As  soon  as  these  names  have  been  favor- 
ably   acted   upon    by   the    Executive    Committee,   the   gentlemen 
will  become  members. 

SECRETARY:  :\Ir.  President  and  Gentlemen,  we  have 
the  following  resolution  offered  by  the  Entertainment  Com- 
mittee :  ) 
WHEREAS,  the  members  of  The  Railway  Club  of  Fkts- 
burgh  and  their  ladies  were  invited  to  and  tendered  a  compli- 
mentar}-  entertainment  and  dance  at  the  Armory  at  Coraopolis, 
Pa.,  on  Tuesday  evening,  January  27,  1914,  by  courtesy  of  the 
Fort  Pitt  ^Malleable  Iron  Co.,  the  Duquesne  Steel  Foundry  Co., 
the  Pittsburgh  Steel  Foundry  Co.,  and  the  Graham  Nut  Co., 
and 

WHEREAS,  a  large  number  of  the  members  of  this  Club 
with  their  ladies  accepted  the  invitation  and  attended  the  event 
to  their  great  enjoyment  and  passed  a  most  delightful  evening, 
BE  IT  RESOLVED,  that  a  vote  of  thanks  be  and  hereby 
is  tendered  to  Mr.  Frank  J.  Lanahan.  President,  the  Fort  Pitt 
Malleable  Iron  Co..  Mr.  L.  A.  Way.  Superintendent  the 
Duquesne  Steel  Foundry  Co.,  Mr.  O.  S.  Pulliam,  General  Man- 
ager, the  Pittsburgh  Steel  Foundry  Co.,  and  Mr.  Harry  C. 
Graham,  Treasurer,  the  Graham  Nut  Co.,  for  the  courtesies  and 
entertainment  provided  on  this  occasion,  and  that  a  copy  of  this 
resolution  be  forwarded  to  each  of  the  parties  referred  to,  and' 
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be  spread  upon  the  minutes  of  this  Cluh  as  a  jK'nnanent  record 
of  the  event. 

STi;riii:x    C.    Masox. 
R.   H.  Bi,ACK.\ij„ 
D.  H.  A:\rsi5ARV. 

Entertainment    Committee. 
This  resohition  was  adopted  by  a  unanimous  vote. 
The    following"  communication   has  been  received : 

February  26.   19 14,   Pittsburgh.  Pa. 

Mr.  j.  ]').  AxDKKSox, 

Secretary,  The  PaiKva\'  Club  of  [Pittsburgh. 
Dear   Sir : — 

On  behalf  of  the  Trustees  of  the  P'niversity  of  Pittsburgh 
the  Committee  in  charge  of  the  recent  campaign  to  raise  the 
fund  for  the  University  desire  to  extend  to  you.  all  the  officers 
and  members  of  The  Railway  Club  of  Pittsburgh  sincere  thanks 
for  vour  generous  stibscription. 

Your  subscription  greatly  helped  to  make  the  undertaking" 
a  success.  As  a  result  of  it  the  Trustees  more  clearly  see  their 
way  to  take  care  of  the  great  and  growing"  needs  of  the  Uni- 
versity, as  well  as  to  raise  in  a  less  public  way  the  fimd  to  a 
much  larger  sum  than  shown  by  the  result  of  the  campaign,  and 
thus  assuring"  you  and  others  interested  in  the  welfare  of  the 
University,  that  it  is  bound  to  advance  initil  it  stands  on  a  par 
with  the  best  institutions  of  the  kind. 

Is  is  self  evident  that  the  greater  and  better  the  University 
become,  the  larger  and  more  i^itent  v.'ill  be  its  influence  in 
advancing  the  intellectual,  industrial,  comniercial.  civic  and 
moral  good  of  our  city,  making  it  a  better  ])lace  in  which,  to 
work  and  to  live. 

With  grateful  acknowledgment  and  a])preciation  of  your 
co-operation  we  are. 

\'ery  truly  yours. 

A.    J   Kki.i,'*'.   Jk.. 

Chairman. 
E.  V.  Babcock,  A.  J.  Kki.lv,  Jr., 

Howard  Heinz,  •  J.  PI.  Lockhart. 

A.   R.   Hamilton,  Pkx.t.  Thaw. 

Connnitt^'e. 
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II.  C   .Mc1{i.I)()\\ni;n'.   Treasurer. 

L'nion  Trust  Co..  4th  Avenue. 

The  Secretary  announced  the  death  of  Joseph  A.  Shrenip. 
Foreman  Freij^ht  Car  lUiilders.  Penna.  Co..  Conway.  Pa.,  which 
occurred  on  Fehruar\-  k;,  11)14.  '^i^'  President  directed  tliat 
a  paj^e  Ijc  set  aside  to  record  the  same. 

I'RRSIDEXT:  If  there  is  no  further  l)usiness  we  will 
])roceed  at  once  to  the  suhject  of  the  evenini;'.  The  si)eaker  is 
well-known  personally  to  many  of  you  and  known  hy  reputation 
t(^  all  of  you  hy  reason  of  his  rrreat  achievements  in  the  advance- 
ment of  science  and  art.  Xotwithstandini;'  the  manv  and  "['reat 
honors  that  have  heen  conferred  upon  him.  he  is  the 
same  i^ood  fellow  that  we  have  always  known.  It  i^-ives  me 
great  pleasure  to  introduce  mv  dear  friend.  Dr.  John  .V. 
Prashear. 

DR.  JOHN'  A.  PRASHF.AR:  T  am  here  to  talk  a  litdc 
while  ahout  the  evolution  of  science  and  my  ])ersonal  reminis- 
cences covering-  a  period  of  ahout  half  a  century,  and  the  first 
thing  to  which  I  would  like  to  call  your  attention  is  photography. 
In  1882  I  had  the  pleasure  of  talking  with  and  to  the  good  woman 
who  sat  for  the  first  ])hotogra])h  of  the  human  face.\Many  of  you 
have  seen  and  some  have  in  vour  own  families  Daguerreotypes 
almost  sacred  relics  to  you.  Xow  while  Daguerre  discovered  the 
method  of  photography  early  in  iS^r;.  he  was  not  the  first  man  to 
make  a  photograph  of  an  object  not  a  human  face.  In  1802 
W'allenstou  discovered  a  method  of  making  pictures,  but  they 
were  evanescent,  he  coukl  not  retain  the  image  an}-  length  of 
time.  Daguerre  exposed  his  plates  two  or  three  hours  and 
niade  excellent  pictures  of  such  things  as  trees,  etc.  Put  Dr. 
John  Draper,  of  Xew  York  having  heard  of  the  process  of 
Daguerre.  undertook  to  reduce  the  time  of  the  sitting.  Taking 
his  own  sister  to  the  roof  of  the  University  he  had  her  sit  with 
her  face  covered  with  a  whitepowder.  with  her  head  steatlied 
with  an  iron  clamp  such  as  some  of  us  here  have  been  clamped 
with,  and  the  first  picture  she  told  me  she  sat  sixty  n-iinutes  for. 
You  can  not  keep  a  man  or  woman  still  that  long  today.  He  got 
a  very  fair  picture,  and  Miss  Draper  told  me  you  could  even  see 
the  buttons  on  her  dress. 

This  ])icture  was  taken  a  year  before  I  was  born,  but  the 
story  was  told  me  when  she  was  an  old  lady,  84  years  of  age. 


As  mentioned  I  heard  the  story  from  her  own  hps  and  I  have 
a  copy  of  the  first  good  picture  which  was  taken  in  about  7 
minutes.  There  is  something  else  interesting  to  me  about  this 
picture.  When  I  visited  in  London  in  1892  I  was  the  guest  of 
the  sons  and  daughters  of  Sir  John  Herschel.  My  wife  and  I 
were  sitting  at  a  table  taking  a  pleasant  "English  tea"  with  four 
of  the  daughters  and  one  of  his  sons,  and  in  the  drawer  of  that 
table  was  the  original  picture  that  I  have  just  mentioned.  They 
had  searched  for  it  all  over  the  house  but  could  not  find  it,  and 
my  friend  Lord  Kelvin  was  sent  to  the  home  at  the  request  of 
Mrs.  Henry  Draper  and  searched  the  house,  and  opening  the 
drawer  of  that  table  the  original  picture  was  found.  A  copy 
of  this  picture  was  presented  to  me  by  his  grand-daughter. 

It  was  not  very  long  until  the  process  was  so  improved 
that  I  can  remember  as  a  boy  eight  years  old  seeing  my  grand- 
father try  to  take  a  picture  of  an  organ  grinder  and  his  monkey. 
He  got  the  organ  grinder,  but  the  monkey  they  could  not  keep 
still  long  enough.  The  next  development  was  in  the  various 
forms  of  the  Ambrotype  and  later  the  tin  type.  How  many 
of  us  have  sat  for  tin  types.  Today  all  you  have  to  do  is  to 
put  in  your  dime  and  in  about  three  minutes  out  comes  the 
finished  tin  type.  Photographs  can  now  be  taken  so  rapidly 
that  in  the  little  work  shop  on  the  hill  we  have  made  instru- 
ments for  catching  the  flight  of  a  cannon  ball  rushing  through 
space  at  the  rate  of  1800  feet  per  second.  Not  only  that,  we  can 
photograph  it  not  only  outside  of  the  cannon  but  inside  of  the 
cannon.  We  can  photograph  it  through  a  foot  or  more  of  its 
progress  and  then  along  side  of  it  with  a  rotating  plate  we 
photograph  the  beat  of  a  tuning  fork  and  in  that  way  we  can 
tell  exactly  how  fast  it  is  going  by  counting  the  vibrations  of 
the  tuning  fork  and  measuring  the  partial  vibration.  It  can  be 
measured  to  the  one-one  hundredth  part  of  a  second. 

There  is  one  interesting  fact  about  photography,  that  is 
you  can  picture  what  the  human  eye  can  not  see.  This  is  parti- 
cularly so  witli  regard  to  astronomical  ])hotogra]:)hs.  The  human 
eye  when  it  looks  in  a  telescope  sees  once  for  all.  all  it  is  going 
to  sec.  The  fact  of  the  matter  is  that  your  eve  becomes 
tired  find  you  do  not  see  as  much  after  prolonged  looking  as  vou 
did  at  first.  But  the  photograph  is  cumulative.  It  catches  every 
tiny  ray  ot  light   from  the   farthest  star  and  makes  an  impres- 
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sion  on  tlie  plate,  initil  finally  all  those  rays  mingling"  on  the 
plate  build  up  an  image.  I  have  a  picture  where  tlicre  is  not 
a  single  star  visible  to  the  human  eye,  even  through  the  best 
telescope  in  the  world,  not  more  than  a  thousand  are  seen,  yet 
in  the  photograph  no  less  than  200.000  suns  like  our  own  are 
shown. 

Suppose  you  expose  a  plate  to  yonder  green  tree.  How 
many  vibrations  of  that  green  light  do  you  suppose  come  from 
the  tree  and  strike  upon  your  pliotographic  plate  in  a  tenth  of  a 
second  ?  I  will  give  it  to  you  in  round  numbers,  because  wh?n 
you  get  into  numbers  like  this  a  few  more  or  less  will  not  mat- 
ter. About  seven  hundred  million  times  seven  hundred  million 
vibrations  in  a  second  of  time ;  or  about  seventy  million  times 
seventy  million  in  a  tenth  of  a  second. 

The  great  difficulty  in  talking  about  figures  of  such  dimen- 
sions is  to  get  an  adequate  conception  of  them.  I  gave  a  lec- 
ture once  for  the  benefit  of  the  unemployed  and  a  friend  of 
mine  overheard  a  young  man  who  had  been  there  say  "That 
man  Brashear  is  one  of  the  wisest  men  I  ever  heard  talk  or  the 
d — dst  liar."  How  did  he  know  whether  I  was  telling  the 
truth  or  not?  lUit  these  are  facts.  'My  friend  the  President  of 
the  ^lassachusetts  Institute  of  Technology  illustrates  what  I 
have  just  told  you  in  this  way.  Suppose  we  were  at  the  sea 
shore  and  there  was  a  log  being  driven  up  by  each  wave  that 
came  in  from  the  ocean.  They  come  in  at  the  rate  of  about 
one  every  six  seconds.  That  log  would  have  to  be  driven  up 
against  the  shore  two  million,  one  hundred  thousand  years  be- 
fore it  would  strike  as  many  times  as  the  green  wave  of  light 
strikes  your  photographic  plate  in  a  tenth  of  a  second.  Man  is 
today  able  to  measure  the  light  wave,  its  velocity,  its  length,  and 
the  efitect  it  has  upon  the  photographic  plate  or  the  human  eye, 
with  just  the  same  precision,  and  a  great  deal  more,  than  you 
would  measure  the  width  of  this  table  with  one  of  the  most 
perfect  rules  of  the  day. 

The  photograph  is  getting  into  every  phase  of  human  life. 
I  have  in  my  little  den  at  home  a  photograph  of  every  bone  in 
the  human  body,  built  up  by  the  man  himself  who  took  the 
photograph.  It  is  one  of  the  most  wonderful  pictures  eyer 
looked  at.  And  the  end  is  not  yet.  ^^'e  can  not  tell  what  the 
photograph  is  going  to  do. 
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Come  with  me  now  into  the  domain  of  electrical  science, 
with  W'hich  I  have  been  in  a  measure  so  long"  associated,  though 
of  course  not  in  all  its  phases.  I  can  remember  very  well  when 
I  was  about  six  years  of  age  that  my  grandfather  made  a  very 
beautiful  little  engine  driven  by  electricity  gotten  out  of  the 
acid  action  upon  copper  and  zinc  in  the  old  fashioned  Bunsen 
battery.  WHien  I  was  in  England  in  1888  I  was  the  guest  of 
my  friend  then  Dr.  Dewar,  who  has  since  been  knighted.  He 
one  day  took  out  of  the  holy  of  holies  a  little  coil  about  one 
foot  in  diameter,  covered  over  with  a  bit  of  muslin  that  had 
become  worn  and  was  quite  ragged,  but  they  did  not  like  to 
change  it  at  all  because  it  was  so  precious.  Laying  it  in  my 
arms  he  said  "Brashear.  what  do  you  think  that  is?"  I  said 
'"Whatever  it  is.  it  is  a  mighty  crude  piece  of  apparatus."  Don't 
say  that  about  it."  that  is  the  father  and  the  mother  of  all  the 
dynamos  and  motors  and  electric  light  and  electric  energy  of 
today.  And  that  little  coil  made  by  Faraday  was  kept  in  the 
little  room  like  a  ]:)recious  geiu.  because  of  its  wonderful  his- 
toric value.  This  is  one  of  the  things  we  Americans  are  lack- 
ing in.  We  let  are  historic  inventions  go  by  the  board  until 
it  is  too  late  to  save  them. 

\\'hen  my  friend  took  out  of  the  same  sacred  place,  the 
little  lamji  made  by  Sir  Humphrey  Davy  the  safety  lamp  for 
fire  which  has  been  developed  so  w^onderfully  since,  and  put  it 
in  my  hands,  and  then  the  chemical  balance  of  Cavendish.  I 
felt  like  a  prince  to  have  such  a  privilege. 

^Most  of  }ou  have  seen  the  marvelous  development  in  elec- 
trical science.  We  have  seen  it  in  so  many  ways,  ])articularly 
in  the  domain  of  that  which  is  so  valuable  and  so  necessary  in 
}Our  own  line  of  work.  Let  me  tell  you  a  little  story  which  you 
will  enjoy.  I  was  a  member  of  the  American  Association  of 
Science  in  the  department  of  astronomy  and  physics  when  Ave 
were  invited  to  Terre  Haute  I  think  about  1889.  We  were  given 
a  luncheon  at  the  Polytechnic  Institute  when  there  ^Ir.  Thomp- 
son, who  was  Secretary  of  the  Xavy  imder  Garfield,  one  of 
the  guests,  was  asked  to  make  a  speech.  He  got  up  slowly  and 
reluctantly  and  said  "I  do  not  know  what  T  am  going  to  say 
among  a  lot  of  scientific  men  like  vou,  but  I  will  tell  vou  a 
story.  Li  1844  I  was  a  member  of  Congress  from  this  district. 
There  were  only  two  or  three  of  us  for  the  state  at  that  time. 
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When  \vc  went  to  W'asliin^ton  wo  went  i)arl  of  the  way  on 
horse  baek,  part  of  the  way  l)y  staj^e  coach,  part  by  canal,  and 
when  we  i^ot  np  to  Cumberland  we  took  the  little  railroad. 
We  iisnallv  ])lanned  to  ^-q  to  Xew  York  before  we  went  to 
W^ashington.  Well  1  was  sitting-  in  the  hotel  just  after  we  got 
to  Xew  York  when  a  gentleman  from  Massachusetts  came  to 
tell  me,  tliere  was  a  gentleman  across  the  street  named 
Morse,  who  had  an  instrument  he  called  an  electric  telegra])h, 
who  says  he  can  send  a  message  from  Washington  to  Balti- 
more in  less  than  two  seconds,  and  he  wants  to  get  money  from 
Congress  to  lay  a  wire  so  he  can  send  messages.  \\'ell  Thomp- 
son said  "I  was  a  farmer  and  didn't  know  anything  about  such 
things.  l')Ut  he  ]>lead  with  me  and  the  n-ext  day  we  went  over 
to  see  ^lorse  and  fotmd  him  sitting  at  a  table  with  a  number 
of  gentlemen  standing  around.  He  was  exhibiting  a  machine  with 
a  little  roll  of  pa])er  tape  coming  out  of  it  covered  with  dots 
and  dashes.  After  we  v.ere  introduced  and  the  other  gentlemen 
had  gone  away  he  told  us  he  had  ten  miles  of  wire  in  the  house 
through  which  he  was  sending  his  messages.  After  describing' 
it,  he  said  "Mr.  Thom])son,  if  you  will  ask  me  a  f|uestion  I  will 
try  to  answer  it  on  this  machine."  TTenry  Clay  and  James  K. 
Polk  were  running  for  the  ]')residency  at  tlie  time,  and  do  you 
know  what  I  asked  him?  T  asked  him  "Who  will  be  the  next 
President?"  He  ]:iut  down  the  kev  and  tapi)ed  and  after  a 
little  the  ribbon  came  out  and  he  picked  it  up  and  it  read  "Henrv 
Clay."  Do  you  kncnv  v. hat  T  told  him?  I  told  him  I  didn't 
know  a  d — d  thing  about  his  machine,  but  T  liked  its  politics 
and  I  would  vote  for  it." 

"The  conclusion  of  the  matter  was  this.  Congress  voted 
him  a  $25,000  subsidv  to  la}'  the  line  between  Paltimore  and 
\\'ashington.  T  voted  for  it ;  mv  colleague  voted  for  it,  and 
the  act  was  passed.  P)Ut  at  the  next  election  for  Congressman 
in  my  state  I  got  through  by  the  skin  of  my  leetli  and  my 
colleague  was  defeated  "for  wasting  the  public  money." 

You  may  know  the  denotmient,  when  ^ Torse  had  laid  his 
line  onlv  about  half  way  he  lost  his  signals.  The\"  did  not  know 
so  much  aliout  induction  in  those  days  as  we  do  now.  I  got 
the  remainder  of  m\-  story  from  Dr.  Gardiner  Hubbard,  the 
father-in-law  of  Graham  ]5ell.  Morse  went  to  Cornell  and  said 
"I   can't  get  mv  signals  and   all   m\'   money  is  gone.      I   should 
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liavc  put  it  up  on  poles."  Mr.  Cornell  said  "Go  ahead,  I  will 
get  the  money  for  you."  It  was  finished,  and  one  of  the  first 
records  that  came  through  that  wire  was  the  announcement  of 
the  election  of  the  President  of  the  United  States,  but  it  was  not 
Henry  Clay.  Then  Ezra  Cornell  saw  that  the  line  was  completed 
on  to  Philadelphia  and  New  York,  and  you  all  know  the  subse- 
quent story  of  the  electric  telegraph. 

Only  fifteen  years  ago  I  sat  at  the  table  with  my  friend, 
the  greatest  physicist  I  think  that  ever  lived  in  the  United 
States,  Prof.  Henry  A.  Rowland,  of  Johns  Hopkins  University, 
"when  there  were  four  girls  sitting  at  four  type  writers  sending 
four  messages  over  one  wire  in  one  way,  and  I  was  told 
there  were  four  at  the  other  end  sending  four  messages  the 
other  way  over  the  same  wire. 

And  now  look  at  what  the  wireless  is  doing.  You  know 
that  up  at  the  observatory  we  are  trying  to  keep  the  time  within 
four  or  five  tenths  of  a  second  a  year  for  the  Pennsylvania 
Railroad.  I  am  proud  to  say  this  is  wdiere  standard  time  w-as 
:first  started  by  our  friend  Langley  in  1879,  when  he  had  4300 
miles  of  railroad  connected  up  with  our  time  service.  We  give 
you  the  time  wnth  one  of  our  best  clocks  within  4-10  of  a  sec- 
ond for  the  entire  year.  But  now  comes  in  the  wireless.  I  took 
up  the  receiver  at  the  National  Observatory  only  a  few  weeks 
ago  and  listened  to  the  ticking  of  a  clock  over  500  miles  away, 
and  now  they  are  making  efforts  at  Washington  to  hear  the 
ticking  of  the  clock  in  the  Paris  observatory.  We  have  not  yet 
signaled  around  the  earth,  but  it  will  be  done,  and  some  of  you 
may  live  to  see  it. 

Kindred  advance  is  shown  in  every  form  of  electric  energy. 
And  what  does  electric  energy  mean  ?  It  is  simply  the  stored 
lip  energy  of  the  sun,  stored  up  ages  ago.  We  are  taking  the 
carbon  that  was  stored  in  the  coal  fields  and  shoveling  it  into  our 
Ijoilers  and  transforming  it  into  steam  and  putting  that  into  the 
engine  and  bringing  it  back  in  the  form  of  energy.  And  some 
day,  though  you  and  I  may  not  live  to  see  the  day,  we  will 
aitilize  the  energy  of  the  sun  direct.  For  do  you  know  that 
there  is  one  horse  power  per  hour  from  the  sun  for  every  square 
mieter — and  that  is  a  little  over  a  square  yard — of  the  surface 
of  the  earth  where  the  sun  is  shining,  all  going  to  waste  now. 
Some  dav  we  are  going  to  utilize  it.     Not  all  of  it  is  going  to 
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%vask'  imw,  because  the  sun  lifts  the  water  from  the  ocean 
deptxsits  it  on  the  land  in  rain  that  runs  into  the  great  Lakes, 
■then  over  Niagara  and  turns  the  wheels  in  the  power  houses  so 
that  we  do  get  some  of  it  back  second  hand.  So  that  electric 
energy  fn m  that  small  commencement  away  back  in  the  days 
when  \'olta  jnit  the  zinc  and  the  copper  plates  together,  has 
developed  into  these  wonderful  things  of  today. 

I  once  told  that  story  of  the  telegraph  in  the  presence  of 
Dr.  Gardiner  Hubbard,  w-ho  was  an  inspiration  to  his  son-in-law 
Alexander  Graham  Bell  in  the  wonderful  development  of  the 
telephone.  He  told  me  that  the  first  person  who  listened  to  the 
telephone  after  its  experimental  stage,  was  Sir  William 
Thompson,  afterwards  Lord  Kelvin.  He  informed  me  he  had 
stretched  his  wires  through  the  Exposition  Building"  in  Philadel- 
phia and  wanted  Kelvin  to  hear  the  message  first.  Kelvin  was 
at  one  end  ten  or  fifteen  miles  of  wire  away  from  Bell.  When 
they  were  ready  Kelvin  put  the  receiver  to  his  ear  and  Bell  at 
the  other  end  sent  the  message.  Hubbard  said  Thompson  drop- 
ped the  receiver  and  said  "i\Iy  heavens,  the  thing  talks."  You 
know  what  has  been  developed  in  this  wonderful  instrument 
since  that  time  until  wc  can  now  do  almost  anything  over  the 
telephone  except   swear. 

I  do  not  wish  to  take  too  much  time,  but  I  would  like  to 
tell  you  something  about  the  newer  science,  the  science  of  avia- 
tion. Probably  a  little  more  than  twenty  years  ago  there  was 
a  man  read  a  paper  before  an  association  of  science  at  Cleve- 
land on  Soaring  Birds.  He  had  hidden  himself  among  the 
bushes  down  in  Florida  watching  the  birds  of  prey,  the  eagles, 
vultures,  etc.,  as  they  soared  through  air.  He  wanted  to  dis- 
cover if  they  moved  their  wings  at  all  in  soaring.  He  could 
not  find  that  they  did  so.  Later  the  gentleman  (a  Mr.  Lan- 
caster) went  to  work  on  a  lot  of  experiments,  developing  vari- 
ous forms  of  wings  and  throwing  them  through  the  air.  In 
reading  the  paper  he  said  he  believed  the  time  would  come  when 
flight  would  be  possible  in  heavier  than  air  machines.  I  was 
present  at  that  meeting  and  I  do  not  think  I  ever  saw  a  man 
ridiculed  by  a  lot  of  scientific  men  more  than  that  poor  fellow 
was.  It  was  a  shame,  it  was  not  fair.  Profes.sor  Thurston,  you 
Cornell  fellows  will  knov.-  him,  ofifered  a  prize  if  he  would  make 
a  bird  that  would  soar  simplv  with  a  certain  amount  of  energy 

1P7 


and  kce|)  itself  suspended  in  the  air  with  a  certain  anioimt  of 
weii^lit.  The  poor  fellow  went  out  of  that  meeting'  like  a  whipped 
dog  and  never  came  back  to  it  again. 

Langiev  was  there  and  Langlev  heard  the  story  of  Lan- 
caster. He  commenced  to  investigate  what  the  man  said  he 
liad  seen,  because  he  was  an  observer.  He  had  not  guessed,  he 
told  them  what  he  had  seen  in  those  soaring  birds  and  what 
attempts  he  had  made  to  imitate  them.  Langlev  went  to  work 
to  see  whether  it  w-ere  possible  to  develop  a  law  of  flight  of  a 
heavier  than  air  machine.  ]\Iaxim  in  England  commenced  the 
same  kind  of  experiments,  though  on  a  different  plan.  I  was 
with  Langley  all  the  time  of  his  early  experiments.  That  great 
man  William  Thaw — whose  name  is  too  much  forgotten  today, 
for  he  w^as  the  pioneer  in  nine-tenths  of  the  scientific  interest 
that  was  developed  in  the  city  of  ] Pittsburgh  thirty  or  forty 
years  ago,  and  you  railroad  men  especially  ought  to  hold  him 
in  high  honor  for  the  part  he  took  outside  of  his  railroad  ac- 
complishment in  the  advancement  of  science  in  this  old  Smoky 
City — \\'illiam  Thaw  saw  the  possibilities  of  a  heavier  than  air 
machine  and  furnished  the  money  for  the  experiments  and  up 
in  the  }ard  of  the  old  Allegheny  Observatory  work  was  com- 
menced. Lird  after  bird  was  tried.  They  were  mounted  on  a 
great  whirling  table  the  outer  end  of  which  could  whirl  a  mile 
a  minute.  r)irds  and  various  foi-ms  of  planes  \\ere  put  on  at 
various  angles  and  the  energy  measured  by  delicate  apparatus 
carried  right  into  the  observatory.  Inside  of  two  years  Langley 
had  deduced  the  law  of  flight.  ^Nlaxim  had  done  the  same  thing" 
in  another  direction,  and  they  only  differed  in  their  mathe- 
matical deductions  bv  two  per  cent.,  showing  how  critically  the 
law  was  studied  out  by  the  two  men. 

I  remember  very  well  when  T^anglev  ])ut  a  condor,  measur- 
ing about  nine  feet  across  its  wings  on  the  end  of  that  great 
machine.  A  counter  weight  was  ])ut  on  the  other  end  of  the 
machine  to  counterpoise  this  great  condor.  The  condor  was 
mounted  on  a  machine  where  the  pressure  of  the  air  on  the 
wings  would  lift  it.  It  was  set  at  various  angles  and  rotated 
with  the  whirling  table.  I  Avill  never  forget  when  that  condor 
just  commenced  to  raise  itself.  ( )ne  of  my  men.  whom  Langley 
loved  and  asked  to  stay  with  him.  told  him  before  starting  the 
whirling   table    he   had   better   ]>ut   on    a   heavier   counterbalance 
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and  fasten  it  tightly.  The  counterpoise  Hew  off  wlien  f^oint;- 
about  40  miles  an  hour,  cut  the  smokestack  of  the  lioiler  off  and 
went  throui:;h  the  buihhui;'.  ^Fy  i^ood  friend  Lanj^tey  started  on 
a  run  and  onlv  saved  himself  by  doin^"  so.  lUit  the  birds  were 
lifted  and  the  jiroblem  was  solved. 

T  am  ,^'oinq"  tf;  tell  you  somethint;-  but  few  ])ersons  livini;" 
know.  When  the  Spanish  War  was  threatening;',  -McKinley  was 
a  peace  man  and  did  not  want  war  to  '>o  on,  earnestly  hoping; 
it  miqht  in  some  wa\-  be  avoided.  Ide  came  to  Lans^ley  and 
said  "Can't  we  get  that  Hying-  machine  of  noiu's  to  going?  If 
we  could  take  a  few  bombs  up  and  dro])  them  into  the  enemy's 
camp  it  would  stop  the  war."  He  said  "I  will  get  you  $50,000 
to  do  it."  Langley  got  his  v$50.ooo  from  Congress  and  went  to 
work  day  and  night.  At  the  first  Hight.  Alexander  (rraham 
Bell  told  me  himself  "I  saw  that  first  machine  fly  three  quar- 
ters of  a  mile  and  come  back  to  the  place  where  it  .started."  But 
there  was  no  man  in  it  then.  The  next  machine  when  all  ready 
was  taken  down  the  Potomac.  Langley  did  not  know  how  to 
launch  the  machine  then  as  we  do  ncnw  When  the  machine 
started  off"  the  toj)  of  the  boat  the  little  clip,  like  a  horse  shoe, 
that  was  to  turn  it  u])  into  the  air  with  Mr.  Manning,  the  ma- 
chine broke  and  the  aero])lane  plunged  into  the  river  and  was  so 
liadlv  injured  that  it  was  rendered  useless  and  alas  it  also  broke 
Langley 's  heart. 

Langley  had  engaged  a  newsjiajier  man  for  work  in  the 
Smithsonian  Institution  who  was  so  much  of  a  failure  that  he 
had  to  discharge  him.  That  man  lay  in  wait  ho])ing  for  failure 
and  when  the  machine  ]>lunged  into  the  Potomac  the  word  was 
sent  out  to  the  world  by  the  As.sociated  Press  "r^angley's  Hying 
machine  has  failed."  (lentlemen,  I  spent  the  last  lialf  hour 
with  mv  friend  Langley  in  Washington  before  he  started  to  his 
home  where  he  took  the  fatal  stroke  that  afterwards  ended  his 
life.  His  last  words  to  me  were  "Brashear,  my  life  work  is  a 
failure."  I  said  no.  Langley.  if  what  you  have  done  to  add  to 
the  sum  of  human  knowledge  in  your  own  beautiful  science  of 
astronomv  was  alone  that  which  you  could  claim  as  yours,  it  is 
enough  for  one  man's  life  work.  But  I  could  not  cheer  him 
and  not  long  afterward  he  passed  over  to  the  "Summer  Land." 
\\'hen  I  was  in  California  about  eight  weeks  ago  I  had 
an   interesting  experience.     I  was  driving  out  with  a  man  who 
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wanted  to  show  nie  the  beautiful  park  he  had  ij,ivcn  the  city. 
Passing  the  houses  of  the  Aero  Chib  I  said  I  would  like  to  stop 
and  see  a  fl3dng-  machine.  When  I  told  one  of  the  men  in 
charge  how  long  I  had  been  associated  with  Langley  in  his  flying 
machine  work  he  said  "Wouldn't  you  like  to  take  a  ride  with 
me?"  I  had  to  decide  quick.  I  said  yes.  It  was  driven  by  an 
eight  cylinder  engine  and  carried  a  thousand  pounds  of  dead 
weight.  I  suppose  he  considered  me  dead  weight.  It  would  ac- 
commodate four  people  in  two  comfortable  seats,  just  the  same 
as  a  good  automobile.  I  jumped  hi  and  I  was  perhaps  four  hun- 
dred feet  above  the  ground  before  I  knew  the  machine  was  off 
the  ground.  That  flight  to  me  was  one  of  the  most  wonderful 
things  I  have  ever  experienced.  The  aeroplane  sailed  up  and  up 
and  up.  I  thought  I  would  have  to  keep  as  still  as  a  mouse  so 
I  would  not  tilt  it.  But  the  operator  informed  me  by  signs  I 
could  move  to  either  side  for  a  view  below.  I  tell  you  I  felt 
a  thousand  times  safer  than  I  did  when  I  came  down  in  an 
automobile  from  Mt.  Hamilton.  When  I  moved  from  one  side 
of  the  living  machine  to  the  other  it  did  not  faze  the  equilibrium, 
and  when  the  operator  would  occasionally  take  his  hands  off 
the  steering  wheel  it  went  along  just  like  a  soaring  bird. 

I  am  telling  you  this  story  for  just  one  purpose.  The  one 
wish  I  had  when  I  was  on  that  memorable  flight  was  that 
Langley  might  have  been  sitting  beside  me,  for  he  died  without 
seeing  the  accomplishment  of  his  hope  after  having  worked  on 
it  almost  half  a  lifetime,  and  how  I  did  wish  he  was  there  for 
we  were  sailing  so  beautifully  at  3100  feet  above  sea  level. 

Gentlemen  I  believe  the  time  is  coming  when  aviation  in 
the  air  will  be  practically  as  safe  as  aviation  on  the  ocean,  when 
the  equilibrator  will  keep  the  thing  from  turning  over,  and 
when  spare  engines  which  can  be  put  in  action  at  once,  can 
be  carried,  for  they  can  bring  the  machine  down  now  without 
using  power.  It  is  only  since  1807  the  first  steamboat  sailed 
up  the  Hudson  River.  The  first  railroad  in  1630  was  a  cart 
with  wooden  rails  and  a  man  in  front  of  it.  It  was 
not  until  the  beginning  of  the  century  that  iron  rails 
were  laid  and  four  wheels  put  on  the  wagon  to  carry  coal 
out  of  the  Welsh  and  English  mines.  And  it  was  only 
in  the  iQtli  century  that  those  great  men  George  and  William 
Stevenson   put  on   their  first  locomotive   and  then   were   afraid 
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that  little  fellow  Mnrdock  was  going  to  get  ahead  of  them. 
I  suspect  you  are  still  waiting  for  some  one  to  get  ahead  of  vou, 
particularly  those  Interstate  Commerce  fellows.         "^ 

Xow  I  want  to  tell  )ou  about  tlie  development  of  some- 
thing that  is  not  quite  so  near  to  you,  the  wonderful  development 
of  chemical  and  physical  science  in  those  years  that  I  have  been 
associated  with  it.  I  can  remember  very  well  here  in  the  city 
of  Pittsburgh  when  Professor  Barker  came  from  the  citv  of 
Philadelphia  and  showed  the  first  spectrum  that  had 
ever  been  seen  in  this  city.  That  was  before  the  davs  of 
Langley.  And  when  you  think  what  has  been  accomplished 
since  then,  in  the  domain  of  physical  science  it  is  simplv  mar- 
velous. In  the  early  days  we  hadn't  anything  but  the  atom. 
That  is  a  big  thing  now,  but  then  it  was  the  smallest  thing 
known.  What  is  an  atom  today?  Take  a  drop  of  water  and 
build  it  up  and  up  until  it  is  the  size  of  the  earth;  then  take  an 
atom  and  build  it  up  and  up  until  we  get  it  raised  in  the  same 
proportion  that  we  have  raised  the  drop  of  water,  then  will 
the  atom  be  some  place  between  the  size  of  a  marble  and  a 
cricket  ball.  Take  the  largest  atom  we  know,  the  hydrogen 
atom,  according  to  the  new  corpuscular  theory  it  can  be  broken 
into  nearly  900  parts,  every  part  having  an  energy  that  is  incon- 
ceivably great ;  can  our  finite  minds  grasp  what  science  has  told 
us  in  realtion  to  the  corpuscle  or  the  ion  or  electron  that 
forms  the  basis  of  the  atom?  One  of  my  friends  has  estimated 
mathematically  and  physically  that  if  you  break  the  hydrogen 
atom  up  into  its  corpuscles  and  take  a  thimble  that  will  contain 
exactly  a  cubic  centimeter,  (about  J^  cubic  inch)  and  fill  it  full 
of  the  corpuscles  of  liydrogen,  you  can  put  into  it  525  octillions. 
How  many  of  you  can  write  that  in  your  notation?  I  don't 
know  anything  about  such  figures,  and  neither  do  you.  But 
let  us  bore  a  hole  in  the  thimble  and  let  the  corpuscles  run  out 
at  the  rate  of  a  thousand  a  second  it  would  take  170.000,000.000 
of  years  to  empty  the  thimble. 

Take  the  radium  atom.  I  had  the  use  from  my  friend 
Ivucien  Scaife  of  a  little  spinthariscope  in  which  was  probably 
about  1/100,000  of  a  grain  of  radium,  so  small  a  quantity  of  the 
metal  that  no  microscope  could  discover  the  size  of  the  metallic 
radium  in  it.  Yet  that  little  atom  of  radium  has  to  my  knowl- 
edge  been   sending   out   its   marvelous   corpuscles    and   shooting 
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them  ai^ainst  tlic  screen  at  the  1)ase  of  it  at  the  rate  of  perhaps 
i.ooo  per  second  for  nine  }ears,  an.d  it  will  keep  on  doing  that 
for  1750  years  yet.  and  then  will  only  be  reduced  one-lialf.  Then 
it  will  only  decrease  one-half  for  1750  years  longer  and  so  on. 
]f  we  could  onlv  i^et  a  gram  of  radium  and  put  its  cnerg\-  into 
this  room  for  a  single  half  minute  not  one  of  us  would  go  out 
alive. 

Fhvsics  has  opened  up  a  wonderful  new  field  in  ev^ery 
direction,  and  so  has  chemistry.  T'erhaps  the  chemist  of  the 
future  will  be  able  to  make  artificially  pretty  nearly  every- 
thing that  is  made  now  in  the  natural  way.  You  and  I  liave 
read  about  the  work  of  the  alchemist,  he  that  tmdertook  to 
transform  the  baser  -metals  into  gold.  Do  you  know  that  this 
lias  recentlv  been  accomplished,  that  it  is  possible  to  transform 
one  metal  into  another?  Xot  in  large  quantities,  because  Ave 
can  not  get  large  ([uantities  of  radium,  but  there  seems  little 
doubt  that  in  the  origin  all  things  were  composed  of  one  single 
element.  Xow  if  one  single  transmutation  is  made  possible 
1)v  the  action  of  forces  we  have  at  command  now.  what  is  going 
to  come   in  the   future  ? 

The  chemist  can  ])ro(luce  so  many  artificial  substances  in  his 
alemliic.  1  was  in  Washington  not  long  ago  and  heard  a  very 
interesting  paper  on  a  new  substance  the  writer  had  found  to 
take  the  ])lace  of  horn,  turtle  shell,  celluloid  and  things  of  that 
sort  which  was  made  out  of  two  simple  chemical  elements.  I 
liope  it  will  not  come,  after  the  nice  luncheon  we  have  had 
together  that  some  time  in  the  future  w'e  may  take  our  luncheon 
in  the  form  of  a  little  pellet  so  that  we  can  go  on  and  do  our 
Avork  without  interruption.  Chemistry  is  doing  many  things  of 
value  today.  Take  the  analine  dyes  alone,  made  of  ordinary  dirty 
coal  tar.  Lord  Kelvin  said  dirt  was  only  matter  in  the  wTong 
place.  When  I  look  up  at  yonder  magnificent  cluster  of  stars  what 
do  T  study  it  witli?'  A  bit  of  glass.  What  is  glass?  A  bit  of  dirt, 
a  bit  of  sand,  a  bit  of  lime,  and  sodium.  If  it  gets  in  your  eye 
you  make  an  awful  fuss  about  it.  T'ut  when  it  is  put  in  the 
right  ])lace  in  the  form  of  a  glass  lens  and  turned  up  to  yonder 
sky.  what  l>eauties  it  brings  to  our  vision. 

Here  is  a  little  piece  of  transparent  salt.  It  is  the  same 
Icind  of  salt  we  had  at  our  luncheon.  Tt  may  be  a  little  purer, 
although  it  does  not  pay  to  adulterate  salt  because  it  is  so  cheap. 
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With  this  substance  and  witli  a  physicist  or  chemist  mani[)ulat- 
ing"  it  the  great  stor}-  oi  the  possibihty  of  orf^anic  hfe  on  the 
earth  has  been  solved,  ^^'hen  the  investij;ation  was  made  with 
quartz,  pure  and  l)eautitul  as  it  is,  the  ra(hations  that  make 
Ufe  possible  would  not  pass  through  it.  \\'hen  the  purest  glass 
was  used  we  could  not  find  anything-  that  would  tell  us  the 
story.  It  is  not  the  light  we  see  coming"  from  the  sun  that 
conserves  life  upon  the  earth.  If  we  had  nothing-  but  that 
which  we  see  coming  from  the  sun  in  the  form  of  energy  that 
we  call  light,  it  Avould  be  impossible  for  you  and  me  to  have 
existence.  Plants  could  not  live,  nothing  could  live  on  the  face 
of  the  earth,  so  far  as  we  know.  We  find  that  by  making 
prisms  and  lenses  out  of  rock  salt — Tyndall  first  found  it — that 
the  low  radiations  that  come  from  the  sim,  the  long  rays  that 
come  into  the  earth's  atmosphere,  are  the  waves  that  can  not  get 
out  again,  ^^'hy?  Our  atmosphere  is  so  constructed  that  it 
will  only  conserve  these  long  radiations,  and  make  organic  life 
possible.  You  and  I  get  into  bed  on  a  cold  night  pull  on  the 
covers  and  think  the  covers  warm  us.  They  have  no  warmth 
in  them.  It  is  the  warmth  of  the  body  that  is  kept  from  being 
radiated  which  keeps  us  warm,  heat  from  the  stuff  we  have 
eaten  for  dinner  that  has  been  conserved  by  our  blankets. 
It  is  this  kind  of  radiation  coming  from  the  sun  —  that  our 
atmsophere  conserves  and  makes  organic  life  possible.  So  sim- 
ple a  thing  as  a  little  piece  of  rock  salt  transformed  into  prisms 
and  lenses  has  been  able  to  teach  us  how  these  low  radiations 
are  kept  in  by  this  wonderful  atmosphere  of  our  earth.  Why 
is  it  that  the  tops  of  the  high  mountains  are  covered  with 
perpetual  snow  yet  they  are  nearer  the  sun  than  the  valleys. 
Simply  because  they  have  not  enough  of  this  blanket  of  the 
atmosphere  to  conserve  th.ese  low  radiations.  These  radiations 
so  important  to  we  mortals  have  been  studied  and  measured  by 
a  wonderful  instrument  called  the  bolometer,  fbolos,  licat ; 
metros  measure). 

\\'hen  I  started  in  my  humble  way  up  on  the  South  Side 
hills  carrying  my  telescope  that  my  wife  and  I  had  made  after 
three  years  labor,  to  see  the  first  comet  through  it,  there  was 
not  so  much  known  about  astrononi}'  as  we  know  today.  The 
astronomy  of  measurement  was  known  fairl\'  well.  Many  ef- 
forts  had   been   made  to  find  the  nearest   star   we  have   in  the 
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heavens  and  the  only  star  that  AX'as  snceessfully  measured  was 
a  star,  that  we  can  not  see  in  this  latitude,  but  it  can  be  seen 
as  far  north  as  Carolina,  the  star  Alpha  Centauri.  There  are 
quite  a  number  of  engineers  here  who  know  the  value  of  a 
big"  base  line  in  making  a  measurement.  The  bigger  the  base 
line  the  more  certain  the  result.  If  I  had  a  50'  steel  tape  line 
I  could  measure  this  room  more  accurately  than  with  a 
i"  measure.  What  is  our  base  line  to  measure  the  nearest  star? 
It  is  not  the  diameter  of  the  earth,  that  is  useless.  The  telescope 
with  its  precision  is  placed  upon  a  star  on  the  iirst  of  June  and  a 
hundred  or  so  measurements  made  ^\  ith  great  precision.  Xot 
the  precision  with  wliich  \ov.  would  riieasiu'e  the  railroad  lines, 
Imt  prolxil)]}-  a  hundred  times  more  accurate.  Then  we 
wait  until  this  old  earth  has  gone  around  her  orbit  half  way  and 
she  is  twice  93,200,000  miles  from  where  she  was  and  the  base 
line  is  18(1,400.000  miles.  Yet  when  the  telescope  is  placed 
upon  that  nearest  star  again  on  the  first  of  December  it  only 
h'as  to  be  moved  1/2,000  of  the  diameter  of  the  moon,  or  less 
that  one  second  of  arc  on  that  immense  base  line.  And  that 
for  the  nearest  star.  In  other  words  the  latest  measurements 
give  us  the  distance  of  Alpha  Centauri  to  be  25,000,000,000,000 
of  miles.  It  is  a1)0ut  twice  as  big  as  our  own  sun  and  light 
takes  about  4^/2  }ears  to  reach  us.  And  if  we  were  running 
a  railroad  train  at  60  miles  an  hour,  to  reach  that  star  it  would 
take  us  47,000,000  of  }'ears.  And  if  we  had  to  pay  our  fare 
at  the  rate  of  2  cents  a  mile  our  ticket  would  cost  500  billion 
dollars.  If  some  one  were  singing  on  our  sun  and 
it  was  possible  to  hear  the  song  sound  traveling"  at  the  rate 
of  1 1 20'  in  one  second  would  take  nearly  fourteen  years 
to  reach  us.  r)Ut  if  the  song  were  being  sung  in  the  star 
Alpha  Centauri,  the  nearest  star,  it  would  take  a  little  over 
four  million  years  before  we  could  hear  it. 

You  engineers  have  a  delicate  cross  wire  in  }Our  theodo- 
lites. That  line  is  usually  made  out  of  a  spider's  cocoon.  Not 
the  web,  that  is  too  coarse,  Imt  the  cocoon  in  which  the  spider 
lays  her  eggs  and  hatches  her  }-oung.  After  the  little  fellow 
goes  out  into  the  w^orld  we  take  the  cocoon  and  unravel  it  and 
stretch  it  out  for  those  delicate  cross  lines.  There  have  been 
attempts  to  make  it  out  of  quartz,  but  it  never  yet  approached 
the  delicacy  of  the  spider  line.     We  have  a  good  kind  of  spider 
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hero  in  western  1 'ennsyK'ania  and  easlern  ()liic)  from  wliich  we 
i^vt  these  webs,  v^tretch  it  nnder  the  niierosedjje  for  an\'  length 
and  \-on  \\-ill  not  find  tlie  least  deviation  from  exact  thickness- 
in  it.  (  )ne  of  m\-  boys  came  to  me  one  day  and  said  "I  have 
been  measnrinj^'  a  lot  of  those  spider  lines  and  weighing  them 
and  I  lun-e  de\'eloped  an  interesting  storw  If  we  could  get 
enough  of  the  s])ider  line  to  stretch  around  the  earth,  and  then 
roll  it  up  in  a  ball,  it  would  ^veigh  about  one  ])oun(l.  The 
earth  is  about  25,000  miles  around.  Tf  we  could  get  enough  to 
reach  to  the  moon,  240.000  miles,  it  would  weigh  about  9.6 
pounds.  If  we  could  get  enough  to  stretch  to  the  sun,  93,200,000 
miles,  it  would  weigh  3720  pounds.  Tf  we  could  get  enough  to 
stretch  to  the  star  Alpha  Cenaturi  it  would  weigh,  on  the  basis 
of  one  pound  to  stretch  around  the  earth,  500,000  tons.  If 
you  could  compact  it  into  a  solid  mass  that  you  could  put  on 
vour  good  freight  cars  of  50  tons  capacity  each,  it  would  take 
10,000  freight  cars  to  carry  it,  and  yet  Al]:)ha  Cenatm-i  is  the 
nearest  star. 

A\'e  did  not  know  how  to  measure  any  of  the  farther  stars 
until  another  invention  came  in  to  help  us.  This  is  an  instru- 
ment called  the  spectroscope.  Light  passing  from  any  body 
that  is  giying  out  gaseous  emanations,  like  a  Bunsen  burner 
or  an  electric  arc,  after  passing  through  a  prism  of  glass  is 
bent  and  spread  out  like  a  fan,  forming  the  familiar 
colors  of  the  spectrum,  red,  orange,  yellow;,  green,  blue,  indigo 
and  violet,  and  the  presence  of  the  various  elements  are 
indicated  b}'  lines  in  this  spectrum.  If  we  take  an  electric 
arc  we  will  find  carbon  and  copper  in  it.  indeed  every  element 
burning  in  the  arc  has  its  peculiar  lines.  Every  one  of  these 
lines  in  the  spectrum  indicates  that  something  is  burning  in 
the  object.  It  does  not  make  any  difiference  whether  it  is  an 
electric  arc  or  a  burning  star  which  may  be  so  far  away  that  its 
light  takes  a  thousand  }-ears  to  get  here,  traveling  at  the  rate  of 
186,000  miles  a  second.  These  delicate  lines  are  always  exactly 
in  the  same  place  wdth  the  same  instrument  within  a  millionth 
of  an  inch  under  the  same  conditions.  Suppose  it  is  lines  in- 
dicating iron.  If  I  find  they  are  shifted  a  little  when  I  am 
looking  at  a  star  from  wdiere  they  are  when  I  am  studying- 
an  arc  I  know  is  stationary,  wdiat  does  it  mean?  If  you  have 
a  train  running  38  miles  an  hour  going  past  the  station  blow- 
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ing  the  whistle,  just  as  it  passes  the  statinn.  down  goes  the  pitch 
of  the  wh.istle  a  \vhole  tone.  It  is  not  the  whistle  that  is 
changed.  1)ut  it  tlie  train  is  running  away  from  you  it  is 
stretching  the  vibrations  apart  and  the  longer  vibrations  always 
produce  the  lower  tones.  If  you  had  a  tuning  fork  and  could 
get  the  exact  tone  of  the  whistle  as  the  train  came  and  as  it 
passed  l)v,  you  could  tell  exactly  how  fast  the  train  was  going 
by  figuring  the  dilTerence  in  the  vibrations  required  to  produce 
the  two  different  tones. 

(Jut  yonder  is  a  star  that  is  coming  toward  or  going  away 
from  us.  All  \ve  have  to  do  is  to  turn  the  spectroscope 
on  it  and  watch  the  shifting  of  the  lines  and  compare  it  with 
something  of  the  same  character  right  in  front  of  us  burning 
and  standing  still,  ^\'e  can  thus  tell  just  how  fast  the  star  is 
moving  and  whether  it  is  coming  toward  us  or  going  away  from 
us.  \Mien  one  star  is  revolving  around  another — and  there 
are  thousands  of  them  in  the  universe — we  can  tell  how  fast  it 
is  going  around,  and  by  the  law  of  gravitation  we  can  tell  how 
far  in  miles  it  has  to  be  away  to  go  that  fast.  Then  all  we 
have  to  do  is  to  measure  in  angle  the  separation  of  the 
star  from  one  that  it  is  moving  around  and  we  can  tell  how  far 
awav  it  is.  The  stars  in  the  belt  of  orion  are  more  than  4.000.- 
000,000,000.000  miles  away  from  us.  Away  out  yonder  in  the 
imiverse  bv  the  aid  of  tlie  great  telescope  at  I\Iount  \\'ilson, 
stars  may  be  found  of  the  21st  magnitude  and  in  all  probability, 
unless  there  is  some  absorbing"  medium  in  space,  those  stars 
are  not  less  than  a  million  light  years  awav  froni  us.  1,000,000 
years  multiplied  by  365^  days  multiplied  by  24  hours  multiplied 
by  60  minutes  multiplied  by  60  seconds  and  then  multiplied  by 
186,000  miles,  and  you  have  the  distance  in  miles. 

I  compute  that  we  have  for  our  own  place  in  the  imiverse 
a  cubic  sphere  of  15,438  with  38  C}phers  to  the  right  or  15.438 
duodecillions  of  miles.  I  computed  how  nnich  of  a  cube  we 
would  put  in  Lake  Erie,  250  miles  long.  50  miles  wide  and 
an  average  of  100  feet  deep,  to  represent  the  same  cubic  con- 
tent that  we  have  for  our  solar  bailiwick.  The  cube  would  be 
1/7,000  of  an  inch  in  diameter.  So  we  have  plenty  of  room. 
But  we  know  that  we  are  going  through  this  old  universe 
straight  out  toward  the  constellation  of  Hercules  12Y2  miles 
every  second  of  time  and  while  we  have  been  sitting  here  we 
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have  been  travelincj  on  (jod's  railroad  that  never  runs  off  the 
track  a  very  great  distanee.  but  sometime  we  may  run  into 
another  train  and  then  the  smash  is  wonderful  indeed,  smashing 
both  worlds  into  the  primordcal  gaseous  state.  And  yet  as  you 
and  I  travel  984.000,000  miles  every  year  around  the  earth,  around 
the  sun  and  out  into  space  we  must  conclude  that  this  old 
world  of  ours  is  a  mighty  safe  train  to  run  on.  She  keeps  good 
time,  yes,  makes  her  stations  to  the  second. 

I  have  only  just  skimmed  over  the  wonderful  things  that 
have  come  in  my  lifetime,  beautiful  things  that  you  have  a 
right  to  know  about  and  that  you  ail  may  see  in  the  beauty  of 
God's  great  universe.     God  bless  you  all. 

yiR.  FRANK  J.  LAXAHAX:  I  would  move  that  a  ris- 
ing vote  of  thanks  be  extended  to  Dr.  Brashear  for  his  talk, 
not  only  scientific  and  masterly,  but  full  of  the  manifestation  of 
brotherly  love.  I  know  there  are  not  many  here  who  are  not 
acquainted  with  the  splendid  evidences  and  the  famous  revela- 
tions he  has  given  of  his  consideration  for  every  phase  of 
humanity.  And,  gentlemen,  listening  to  such  wonderfully  com- 
plex matters  described  in  such  simple  language,  those  subjects 
which  could  so  easily  be  made  hard  to  understand,  by  the  facile 
use  of  definite,  technical  terminology,  we  recognize  the  master 
mind,  endeavoring  to  add  to  the  sum  of  our  knowledge  and  not 
boasting  of  the  greatness  of  his  own.  To  me  he  comes  close  to 
meeting  the  poet's  ideal   that 

True  ViOrth  is  in  being,  not  seeming 
And  in  doing  each  day  that  goes  by 

Some  little  good — not  dreaming 

Of  the  great  things  to  do  by  and  by.'' 

I  wish  to  move  a  rising  vote  of  thanks  that  shall  manifest 
to  Dr.  Brashear  our  admiration  and  deep  affection  in  which 
he  is  held  in  the  hearts  of  not  alone  The  Railway  Club  of  Pitts- 
burgh but  of  the  whole  city  as  well. 

The   motion    prevailed    by    unanimous   vote. 
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DR.   BRASHEAR:     I  wish  to  thank  you  for  listening  to 
iiic  so  kindly. 

There  being-  no  further  business, 
ON  MOTION,  adjourned. 


U  Secretary. 
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Car  Builder's  Rules  of  Interchange  by  Mr.  R.  L.  Kleine, 

Chairman— Address  by   Mr.  Julian.  Kennedy. 


Q  &  C  BONZANO  RAIL  JOINTS 
I!  I C  BONZmiO  ROLLED  SIEEL  STEP  JOIIIT!! 

AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUC    []    it    P    PflMPAMV        Peoples  Gas  Bldg., 
New  York,  N.  Y.      1111   IJ   ft   0   UUmrHni,  Chicago.   Ills. 


FOl^     SACK 


BOLTS 


NUTS 


RIVETS 


STEEL  CAR  FORGE  COMPANY 

"FORGINa  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


990 

Old  Colony 

Building 

CHICAGO 


:^XJ1>® 


84 

William 

Street 

NEW  YORK 


ESTABLISHED     1864 


SIPE'S  JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  DSK  BY  ALL  THE  LEADING  RAILROADS  IN   THE  UNITED  STATES 
—MANUFACTURED     ONLY    BY 

CHICAGO.  ILL  JAMES  B.  SIPE  8u  CO,  Pittsburgh,  pa. 


i 

1     ■ 

TORCHES 

||SE 

§ 

Gem  Torches  Save  You  Money 

Exhaustive    tests   by   largest   railway 
systems     have     proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.     Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 

This  Space  For  Sale 
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Ordinary  Pipe  (Not  Marked)  -NATIONAL"  Pipe  (Marked  NATIONAL) 


^— ««^AT'l©WAti-*^ 


ISpellerizing.  This  process  consists  in  subjecting  tlie  heated 
bloom  to  the  action  of  rolls  having  regularly  shaped  projec- 
tions on  their  working  surfaces,  then  subjecting  the  bloom  while 
hot  to  the  action  of  smooth-faced  rolls,  and  repeating  the  opera- 
tion, whereby  the  surface  of  the  metal  is  worked  to  produce  a  uni- 
formly dense  texture,  better  adapted  to  resist  corrosion,  especially 
in  the  form  of  jiitting.  This  i)rocess  is  controlled  by  National 
Tube  Company,  wlio  exercise  the  sole  rights  to  its  use.  All 
"XATIOXAL"  Pipe  four  or  live  inches  and  under  in  diameter  is 
Spellerized. 

'y  From  ore  to  finished  product  in  one  organization.  This  secures 
■"  abfolute  control  over  all  processes  of  manufactine ;  unified 
sup'.-rintendence :  unvarying  high  standanl  of  quality :  consistent 
and  regular  system  of  inspections  and  tests  witli  all  that  tliis 
implies    in    the    finished    product. 

"5  Uniformity  in  chemical  composition  and  physical  properties. 
*-'  "XATIOXAL"'  Pipe  is  made  in  large  unit  ciuantities,  lor  the 
most  part  by  machinery,  therefore  a  more  certain  uniformity  is 
"btained  than  is  possible  by  the  old  process  of  puddling  by  hand. 
Tests  show  that  the  carbon  content  does  not  vary  more  than  .01 
|.er  cent  from,  year  to  year.  The  phj^sical  tests  (in  charge  of  a 
corps  of  trained  inspectors  and  testers)  show  a  dependable  uni- 
formity  in    output. 

A  Full  Standard  Weight  Only.  'XATIOXAL"  Pipe  is  not  made 
'  in  the  lighter  or  so-called  "Merchant"  grade.  When  a  buyer 
~ees  the  name  "X'ATIOXAL"  rolled  in  raised  letters  on  a  piece  of 
jiiiie   he  is  assured  of   a  heavy  and   durable  product. 

C  Clean-cut,  strong,  sharp  threads.  "XATIOX.XL"  Pipe  is  uiii- 
*-'      form,  therefore  good  threads  are  cut  without  difficulty. 

fi  Marking  "NATIONAL"  Pipe  with  the  Name  "NATIONAL." 
"  This  prevents  substitution  of  an  inferior  product,  if  the  buvcr 
insists  on  pipe  marked  "X.ATIOXAL."  The  name  "NATIONAL" 
on  pipe  is  the  purchaser's  insurance  v'oHcy  of  quality,  and  it  is  on 
every  length   of  genuine   "X.VTIOX'AL"    Pipe. 

Write  for  "NATIONAL"  Bulletin  No.  12.  A  Bulletin  brim 
full  of  valuable  information  on  the  subject  of  pipe,  particularly 
"NATIONAL"  pipe.  When  you  have  read  it  you  will  file  it  for 
future   use.      It  is  free. 


CTo  readilv  identifv 
"X.\TIOX.VL"  ma- 
terial and  as  protec- 
tion to  manufacturer 
.'ind  consumer  alike, 
tlie  practice  of  Na- 
ional  Tube  Company 
is  to  roll  in  raised  let- 
ters of  good  size  on 
each  few  feet  of  ev- 
erv  length  of    welded 


MARKING 


Name  Rolled  in  Raised 
Letters  on  National 
TuDe  Company  Pipe. 


p  i  p  e  the  name 
"NATIONAL"  (ex- 
cept on  the  smaller 
butt  -  weld  sizes,  on 
wliicli  this  is  not  me- 
chanically feasible  ; 
on  these  smaller  butt- 
weld  sizes  the,  name 
■•X.\TIOX.\L"  ap- 
pears on  the  metal  tag 
attached  to  each  bun- 
dle of  pipe). 

alwavs 


CWhen  writing  specifications  or  ordering  tubular  goods 
specify  "NATIONAL"  Pipe. 
CIn  addition,  all  sizes  of  "NATIOX'AL"  welded  pipe  below  four 
or  five  inches  are  subjected  to  a  roll-knobbling  process  known  as 
Spellerizing  to  lessen  the  tendency  to  corrosion,  especially  in  the 
form  of  pitting.  This  Spellerizing  process  is  peculiar  to 
"NATIOX'AL"  Pipe,  to  which  process  National  Tube  Company 
has  exclusive  rights. 

National   Tube   Company 

General  Sales  Offices,  Frick  Building,  Piiisburgh,  Pa. 


^imONMi^ 
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THE 


G||t||||P[[lflY5IEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF    WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES    IN 
BOTH    DIREC- 
TIONS  IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


HI 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^«  F'rtRK     BUILEDIING  >^- 

UONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mawchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hr.c  COMPANY 

.MANUFACTURERS   OF 

''STAR  SPECiAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ■^i?"^^S^?^i!^   ^^■ 

r-i       1      J      ri  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Jimmioit,  master  Car  Builders* 

The  M.  C.  B.  rules  of  interchange  .*.  The  use  of  our  steel  back  slio# 
provide  for  the  use  of  the  steel  ^JP  will  mean  a  saving  in  brake  ahoa 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/RITE     F'OR     SM/V\F»LE     OF" 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION    AND  ,    f\\11f^\711    I    IT      WV 

BRIDGE  PAINTS.  *^V7  V  lO  V  1 1- I^IL  ,    I\  I 


imTHM 


101  PARK. AVE 


1^ 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High^Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWIfCHING  AND  YARD  ENGINES. 

Boiler  Washers,   Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCr     FOR  THE 

Coale    Muffler    Cf    Safety    Valve    Co.,   Inc. 


PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 


GENERAL  OFFICES.    HENRY. W     OLIVER    8LDG 


PITTSBURGH,    PA. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog;  or  call  by  Representative 

for   the   asking.     0     0     0     0     0 

Rameslead  Valie  Mf|.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

witii  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Semi  for  Catalogue  and  I'rices, 


(r 


^ 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISrr  RED 
THE   I  DEAL   PAINT  OIL 


B.  G. 
SPIRITS 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


2) 


SAFETY  FIRST  IN  RIVETING 

Is    possible   M'ith   the    BOYER  HA:\r^rER  ^vhen  fitted  with  M. 
S.   Tool   Holder   or   Piston    Retainini?  Wall. 


M^i«imi|| 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   BOYER     HAMMER     since     it 
first   proved   that   pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Office.  Branches  New  York  Office 

1052  Fisher  Bldg.  Everywhere.  50  Church  St. 


GOLD  GftR  HEftTING  &  LIGHTING  GO. 


iVIANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDE  Apparatns  for  Raili ay  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


AGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   cnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


For  the  protection  of  all  metal  surfaces-ore  qiality  only-four  colors 

DIXON'S  SILICA-GRAPHITE  PAINT 

J, 

Made  in  Jersey  City,  N.  J  ^  by  the  Joseph  Dixon  Crucible  Co.  Est.  1027 


PATENTED       NATIONAL  EXTENDED  FLOOR 
l^  ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for   Circular  No.  61. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapoiis,  Toledo, 

Sharon,   Pa.,  Melroiie   Park,    111. 


'  Westinirhouse  ' 


AIR  BRAKE  ENGINEERING 

W'e  arc  organized  to  co-opcratc  with,  and  assist  any  rail- 
road in  tlif  solution  of  many  traffic  problems:  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating'  efficieiicy;  shorter  stopping  distances  for  passenger 
trains:  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
cm]>liasize    f|ualitv   service   as   well   as   qualitv   brakes. 

WESTINGHOUSE  AIR  BRAKE   COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railvi^ay  Exchange  Bldg.      Security  Bldg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS  OF  CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake   Erie 
Total   Weight  of   Engine,  266.500  pounds;   Diameter  of  Drivers, 
57  inches;  Weight  on   Drivers,  236,000  pounds:  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  ^^laximum  Tractive  Power, 
55,900  pounds.' 

These  Consolidations  are  the  leaders  of  their  class  because 
they  arc  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  throat  of  2434. 
inches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  anj'  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economically  with  57  inch  wheels. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


This  Space  Por  Sale 


NILCS  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMPERS 

Hydraulic      « 
Machinery 

No.  3  Double  Axle  Lathe  using  faigh-Power  Sleel  Tools. 

NILES-BEMENT-POND  CO. 


TniNiTV   Building 
111   Broadway,   New  York 


pittsburgh.  pa. 

Trick  Buildins 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are  saving  thousands  of 
dollars  everv  vear  using 
Making  Thermit  Wdd  Without  Retuovng  ?.^^i;^^„     ^^J      ^eldinj 

their  broken  engine  frames  in  place,  and  are  returning  then- 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  j-ou  are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   efifect. 

Our  new  pamphlet  2167  will  describe  and  illustrate  what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST  ST..  NEW   YORK 

103  Richmond  .St.  W.,  Toronto,  Out.  ■.\20--r,:)?,  Folsom  .St.,  San  Francisco 

"oOO  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt   inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick   of   light  weight. 

Coois  off  quickly. 

Many   other  good  features. 


ERI 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


BiTfiirai 


THE  RECOGNIZED  SUNDARD 
rOR  liOCOMOTIVE  nREBOXES 


PITTSBURGH,  PA.,  U.  S.  A. 


iEN'L  OFFICES,  VANADIUM  BUILDING 


B.   E.   D.  STAFFORD,  GEN  L  MANAGER 


J.  ROGERS  FLANNERY  &  COMPAN^t  SELLING  AGENTS 

■  VANADIUM  BUILDING,  PITTSBURGH,  PA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

Hicjtiest  Grade  Miilller  and 
Open  Pop  Salelu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AXD  WEARING  QUALITIES 

THAT    ARE    AP.SOLUTELV    NECESSARY     IX 

LOCOMOTIVE  CASTINGS 

PRici'.s  M(  )!)I-:ra  ri'. 


RI-:srLTS   CREAT 


Maniifartured    Only    By 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT. 

Sales  Manager. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
=  0.    BOSTON.    MASS 


Galena = Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  zw  Specialty. 


Please  write  to  home  of fice  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLKABLF  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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r.lake.  F.  IT. 
liorin*:^-.  T.  J. 
Uradley.  Jas.   A. 
Deiaplane.  J.  F. 
Evans.  H.  C. 
Evans.  T.   I. 
Elkin.   W.   C. 
Ferguson.   I.  C. 
Gross,  C.  H. 
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Porter,  W.  E.  Wahlcrt,  H.  A. 

Ransburv,  F.  S.  Wharton,  J.  E. 

Reynolds,  D.  E.  Wier,  J.  B.  Jr. 

Rothrock.  W.  P.  Wrigley,  C.  B. 

Sitterly,  W.  H.  Wolfe,  Geo.  J. 

Swank.  G.  E.  Wolfe,  L.  L. 

Towsley,  C.  A.  Yerg}-,  H.  J. 

VICE  PRESIDENT  McNULTY:  Gentlemen,  I  have 
been  requested  to  preside  this  evening  owing  to  the  absence  of 
our  President,  Mr.  Mitchell. 

The  roll  call  will  be  dispensed  with,  as  we  have  a  record  of 
the  attendance  on  the  registry  cards. 

The  reading  of  the  minutes  will  also  be  dispensed  with, 
as  the  proceedings  of  the  last  meeting  are  in  print  and  w-ill  be 
mailed  to  you  in  a  few  days. 

The  vSecretary  will  read  the  list  of  applications  for  member- 
ship. 

SECRETARY  ANDERSON:  We  have  applications  for 
membership  from  the  following: 

Boehm,  Leonard  M.  Assistant  Storekeeper  Passenger  Car  De- 
partment Pressed  Steel  Car  Co.,  748  Boquet  Street, 
McKees  Rocks,  Pa.     Recommended  by  Harry  Howe, 

Elkin,  W.  C.  Piece  Work  Inspector,  Penna.  R.  R.,  Walnut  and 
Sixth  Street,  Irwin,  Pa.  Recommended  by  M.  F. 
Loughner. 

Forcier,  C.  W.  Storekeeper  Pittsburgh  Railways  Co.,  Felicia 
Way  and  Sterret  Street,  Pittsburgh,  Pa.  Recommended 
by  B.  J.  Yungbluth. 

Heltzel,  J.  I.  Gang  Leader,  Penna.  R.  R.,  30th  Street  Shops, 
South  Pittsburgh,  Pa.    Recommended  by  C.  J.  Chester. 

Hunter,  John  A.  Gang  Foreman,  Penna.  R.  R.,  616  Sixth  St., 
Pitcairn,  Pa.     Recommended  by  John  H.  Smith. 

Johnson,  E.  A.  General  Sales  Manager,  Dufif  Manufacturing  Co., 
Preble  Avenue,  N.  S.,  Pittsburgh,  Pa.  Recommended 
by  J.  B.  Anderson. 

Lyons,  Robt.  S.  Salesman,  National  Lead  &  Oil  Co.,  14  Ellzey 
Street,  Pittsburgh,  Pa.  Recommended  by  J.  B.  Ander- 
son. 
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Porter,  W.  E.  Assistant  Chief  Smoke  Inspector,  City  of  Pitts- 
burgh, 6908  Bennett  Street,  Pittsburgh,  Pa.*  Recom- 
mended by  J.  W.  Henderson. 

Straub,  \'.  \'anderbih  R.  R.  Rep.  Star  Brass  ?^Ianufacturing  Co., 

Crawford    House,    Boston,    ^Mass.     Recommended    by 

F.  M.  McXulty. 

VICE  PRESIDENT:     These  applications  will  be  referred 

to  the  Executive  Committee  for  their  approval,  after  which  the 

gentlemen  will  become  members. 

SECRETARY:  Mr.  President,  the  following  announce- 
ment was  handed  to  me  this  evening  by  Mr.  Stephen  C.  ]Mason, 
Secretary  of  The  ^McConway  &  Torley  Company. 

"Complimentary  concert  to  the  members  of  The 
Railway  Club  of  Pittsburgh  and  lady  friends  by  The 
Pittsburgh  ]\Iale  Chorus,  James  Stephen  Martin,  Direc- 
tor, in  Carnegie  Music  Hall,  Thursday  evening,  May 
14th,  1914,  by  courtesy  of  The  AlcConway  &  Torley  1 
Company."  *;    j 

'Sir.  ^lason  asked  me  to  make  this  announcement  and  later 
on,  or  in  due  course  of  time,  the  usual  invitation  will  come  out 
to  the  members  with  request  that  you  advise  the  Secretary  how 
many  tickets  you  will  want  for  this  concert,  which  }0u  under- 
stand is  complimentary  and  free. 

VICE  PRESIDENT:  If  there  is  no  further  business  we 
will  hear  the  annual  report  of  the  Standing  Committee  on 
Revision  of  Master  Car  Builders  Rules  of  Interchange  by  Mr. 
R.  L.  Kleine,  Chairman. 

^IR.  R.  L.  KLEINE :  If  it  is  agreeable  I  will  simply  read 
the  most  important  changes  that  the  Standing  Committee  on 
the  Revision  of  M.  C.  B.  rules  of  Interchange  made.  While  we 
consider  all  the  changes  recommended  as  important,  at  the  same 
time  some  are  of  minor  importance,  whereas  others  are  main 
objects  for  the  change;  and  if  it  is  agreeable,  ]\Ir.  President,  I 
will  just  read  the  most  important  of  the  changes. 

There  being  no  objections,  Mr.  Kleine  proceeded  to  read 
the  report. 
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ANNUAL  REPORT  OF  STANDING  COMMITTEE  ON   RE= 
VISION  OF  M.  C.  B.  RULES  OF  INTERCHANGE. 


Mr.  Presidoit  a)id  Gentlemen  : 

Your  committee  is  pleased  to  note  the  increased  interest 
shown  by  the  members  of  The  Raihvay  Ckib  of  Pittsburgh  in 
the  ]\Iaster  Car  Builders'  Rules  of  Interchange  by  the  numerous 
replies  received,  as  compared  with  fornier  years,  to  the  circular 
issued  by  our  Secretary  under  date  of  February  14th,  19 14, 
asking"  for  recommendations  for  changes  in  the  interchange 
rules.  All  of  the  replies  received  have  been  carefully  considered 
and  those  approved  by  vour  committee  are  included  in  the  recom- 
mendations, herewith,  presented  for  your  consideration. 

The  meeting  of  your  committee  was  held  at  the  Mononga- 
hela  House,  Pittsburgh,  Pa.,  February  26  and  2/,  1914,  and 
aside  from  the  rules  of  interchange  subjects  of  car  construction, 
shop  practices  and  inspection  was  discussed  which  is  a  direct 
benefit  to  the  representatives  of  the  roads  centering  in  Pitts- 
burgh, in  that  a  more  uniform  and  comprehensive  understanding 
of  the  prevailing  conditions  on  the  various  roads  is  obtained  by 
the  representative  members. 

Mr.  W.  P.  Richardson,  ]\Iechanical  Engineer,  of  the  Pitts- 
burgh and  Lake  Erie  Railroad,  was  introduced  by  jNIr.  Samuel 
Lynn,  Master  Car  Builder,  P.  &  L.  E.  R.  R..  and  at  the  request 
of  the  National  Tube  Company  presented  a  blueprint  on  standard 
stake  pockets  and  their  location  on  gondola  cars  of  46  feet  inside 
length,  with  provision  for  using  standard  size  of  stakes  without 
necessitv  of  fitting  to  pockets,  for  pipe  loading,  with  a  view  of 
having  same  adopted  by  the  M.  C.  B.  Association. 

The  Chairman  was  instructed  to  write  the  National  Tube 
Company  that  this  committee  had  given  the  matter  very  careful 
consideration  and  direct  their  attention  to  the  fact  that  the  M. 
C.  B.  Association  now  has  a  Recommended  Practice  for 
"Temporary  Stake  Pockets"  also  a  Recommended  Practice  for 
"Longitudinal  Spacing  of  Temporary  Stakes"  (See  Page  1060 
and  Sheet  M.  C.  B.  "E,"  19 13  Proceedings)  for  which  reason 
it  is  out  of  the  scope  of  this  committee  to  consider  the  same, 
and  that  the  National  Tube  Company  should  present  their  views 
to  the   INI.   C.   B.   Committee   on   Rules   for   Loading   Materials. 
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Mr.  A.  Kearney  (Chairman).  Assistant  Supt.  Motive  Power, 
N.  &  W.  Railway,  Roanoke,  \*a.  The  Chairman  of  vour  com- 
mittee (hrected  our  Secretary  to  write  to  the  National  Tube 
Company  accordingly. 

^Messrs.  Chas.  A.  Lindstrom,  Ass't.  to  President  and  If.  W. 
Elverson,  General  Foreman,  Miscellaneous  Order  Department, 
representin.£^  the  Pressed  Steel  Car  Company  presented  several 
methods  of  loadini;'  mine  cars  in  gondola  cars,  other  than  that 
covered  by  Rule  117-C  and  Fig.  61-A  of  the  1913  M.  C.  B. 
Loading  Rides.  After  a  discussion  of  the  matter  it  was  sug- 
gested to  the  representatives  of  the  Pressed  Steel  Car  Company 
that  as  this  subject  was  under  the  direct  supervision  of  the 
M.  C.  P).  Committee  on  Rules  for  Loading  ^laterials  more 
expeditious  and  final  action  could  be  obtained  by  taking  the 
matter  up  with  that  Committee. 

A  communication,  addressed  to  'Mr.  J.  B.  Anderson,  Secre- 
tary, was  received  from  Air.  T.  X.  Kalbaugh.  Supt.  Alotive 
Power,  Coal  and  Coke  Railway  Company,  dated  February  17th, 
1914,  concerning  side  bearing  clearance  on  cars.  It  was  sug- 
gested that  this  gentleman  be  advised  to  take  this  question  up 
with  the  :M.  C.  B.  Committee  on  Revision  of  Standards  and 
Recommended  Practice.  Our  secretary  was  instructed  accord- 
ingly. 

The  Rules  of  Interchange  were  carefully  considered  by 
your  committee  and  while  no  radical  changes  are  suggested  the 
modifications  recommended  are  considered  essential  to  keep  pace 
with  the  changing  conditions  and  are  as  follows : 

RECOMMENDED    CHANGES    IN    THE    M.   C.    B.    RULES 
OF  INTERCHANGE. 

RULE  No.  9. 

M.  C.  B.  couplers,  or  parts  thereof,  R.  and  R.  In  the 
last  line  under  bracket  belonging  to  this  heading  omit  the 
word  "Stem." 

Explanation :  Cars  so  equipped  arc  not  acceptable 
after  October  i,  1914.  as  per  rules  18.  paragraph  3,  and  35, 
paragraph   2. 

iSIetal  brake  beams,  or  parts  thereof,  R.  and  R.  In  the 
fourth    line    under   the   bracket    belonging   to    this    heading 
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change  the  phrase  "Cause  of  renewal"'  to  "Cause  of  re- 
moval." 

Explanation :  To  have  this  correspond  with  other  sec- 
tions of  rules  where  reference  is  made  to  parts  "Removed" 
instead  of  parts  "Renewed." 

Page  7,  1st  paragraph,  ist  line.  Insert  "Comma"  (,) 
after  valve,  omit  word  "Or"  and  add  after  cylinder  the 
words  "Centrifugal  dirt  collector." 

Explanation:  It  is  just  as  essential  to  show  on  the 
repair  card  the  initial  of  the  road  and  the  date  of  last  clean- 
ing of  the  centrifugal  dirt  collector  as  is  done  at  present 
for  the  triple  valve  and  cylinder,  in  order  to  justify  bill. 

RULE  No.  10. 

Second  paragraph,  change  to  read :  "In  all  cases  of 
forged  or  rolled  steel  wheels,  the  actual  thickness  of  tread 
before  and  after  turning  off,  must  be  shown  measured  from 
base  line  of  tread  to  the  condemning  limit  of  tread,  which 
is  34"ii^ch  above  the  witness  groove,  as  determined  by  gauge 
shown  on  sheet  M.  C.  B. — C-i  of  Recommended  Practice; 
also  show  actual  thickness  of  tread  on  other  wheels  applied. 
This  information  must  be  reported  to  car  owners  regardless 
of  whether  or  not  repairs  are  chargeable  to  owners." 

Explanation :  The  basis  for  measurement  of  thickness 
of  tread  should  be  on  a  full  flange  contour.  The  gauge 
adopted  by  the  M.  C.  B.  Association  enables  the  road  chang- 
ing the  wheels  to  determine  the  thickness  of  tread  based 
upon  a  full  flange  contour  before  turning,  thus  enabling  the 
handling  of  this  matter  uniformily  and  equitably. 

RULE  No.  14. 

After  second  paragraph  add  a  new  paragraph  as  fol- 
lows :  "Cars  equipped  with  two  brake  cylinders  must  be 
stenciled  'A'  and  'B'  ends." 

Explanation :  To  enable  repair  cards  being  properly 
made  by  designating  part  of  car  according  to  "A"  and  "B" 
ends. 

RULE  No.  17. 

Change  third  paragraph  to  read  :  "Pressed  steel,  cast 
steel,  malleable  and  grey  iron  ]\I.  C.  B..  standards  may  be 
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substituted  for  each  other,  charges  to  be  on  basis  of  material 
appHed  and  the  credits  on  basis  of  material  removed.  Bill- 
ing repair  card  must  state  kind  of  material  applied  and 
removed." 

Explanation :  To  encourage  use  of  all  M.  C.  B. 
Standards  and  to  remove  penalty  that  prevails  in  old  rule, 
when  standards  other  than  cast  iron  are  used.  Where  a 
road  applies  material  to  foreign  cars,  in  repairs,  that  con- 
forms to  the  specifications  and  standards  of  the  M.  C.  B. 
Association  it  is  manifestly  improper  to  penalize  such  road. 
By  penalizing  the  use  of  such  material  it  destroys  the  com- 
mon use  of  the  standards. 

Following  fourth  paragraph,  a  new  paragraph  to  be 
added,  as  follows : 

"After  October  i,  191 5,  metal  brake  beams  not 
conforming  to  M.  C.  B.  specifications  for  No.  i  or 
No.  2  beams  and  so  marked  must  not  be  used  in  repairs 
to  foreign  cars." 

Explanation :  To  enforce  use  of  M.  C.  B.  specifica- 
tions for  standard  beams  Nos.  i  and  2,  bring  about  a  uni- 
formity in  repairs  and  reduce  stock  to  be  carried  to  a 
minimum. 

RULE  No.  18. 

Eliminate  second  paragraph  as  couplers  with  stem  at- 
tachments are  not  acceptable  in  interchange  after  October 
I,   1914. 

Change  third  paragraph  to  read :  "Cars  having 
couplers  with  stem  or  spindle  attachments  or  American  con- 
tinuous draft  rods  will  not  be  accepted  in  interchange  unless 
home  routed." 

Explanation :  To  permit  cars  so  equipped  to  move 
home  to  owners. 

RULE  No.  20. 

First  paragraph,  add  as  follows :  "Where  construc- 
tion of  car  and  trucks  precludes  the  common  methods  of 
adjusting  coupler  heights,  the  application  of  wrought  or 
steel  shims  between  top  of  journal  boxes  and  underside  of 
truck  frames  will  be  permissible." 
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Explanation:  To  provide  for  adjustment  of  coupler 
heights  that  cannot  otherwise  be  taken  care  of. 

RULE  No.  21. 

Add  the  following  clause :  "Also  for  applying  tempor- 
ar}'  hand  rails  to  flat  cars  with  well  holes  not  equipped  wath 
permanent  hand  rails." 

Explanation :  Car  owners  should  stand  the  expense  of 
making  cars  safe  for  trainmen  when  not  equipped  with  a 
permanent  arrangement  of  hand-railing. 

RULE  No.  22. 

Add  ^^oot  note  after  first  paragraph  of  this  rule  as  fol- 
lows:  "Short  longitudinal  sills  which  are  not  continuous 
from  end  sill  to  end  sill  will  not  be  considered  as  longitudinal 
sills." 

Explanation :  At  the  present  time  there  is  a  difiference 
of  opinion  between  inspectors  of  the  different  roads  as  to 
whether  the  stub,  or  short  inter  sills,  should  be  considered 
as  longitudinal  sills  and  figure  in  combination  defects. 

RULE  No.  S3. 

Add  new  rule  in  place  of  present  vacant  rule,  as  fol- 
lows:  "Cars  equipped  with  United  States  Safety  Appli- 
ances or  United  States  Safety  Appliances  Standard  and  so 
stenciled,  the  renewal  of  or  Repairs  to  side  and  end  ladder 
treads,  side  and  end  hand  holds,  sill  steps  and  brake  shafts, 
unless  the  brake  shaft  is  bent  or  broken  due  to  lading  shift- 
ing.     (Delivering  Company  responsible). 

Explanation:  Inasmuch  as  these  safety  appliances 
conform  to  a  uniform  specification  and  are  applied  in  a 
standard  manner  it  is  considered  that  they  cannot,  as  a 
rule,  become  defective  except  as  a  result  of  rough  usage 
or  lading  shifting,  it  is  recommended  that  the  renewal  of 
same  be  made  a  delivering  company's  defect. 

RULE  No.  35. 

Eliminate  first  paragraph. 

Explanation:  Cars  -Equipped  with  stem  or  spindle  at- 
tachments will  not  be  acceptable  in  interchange  after  October 
I,  I9U- 
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Clianq^e  second  paragraph  to  read:  '"Cars  equipped 
with  couplers  having"  stem  or  spindle  attachments  or  Amer- 
ican continuous  draft  rods,  will  not  be  accepted  in  inter- 
change unless  home  routed." 

Explanation :  'J'o  permit  cars  equipped  with  stem  or 
spindle  attachments  or  American  continuous  draft  rods  to 
move  Ikmuc  to  owners. 

Ehminate  last  paragraph. 

Explanation :  This  paragraph  refers  to  trucks  and 
should  not  be  included  in  rules  relating  to  bodies  of  cars. 
It  is  now  covered  under  he;i(ling".  Trucks,  Rule  66. 

RULE  No.  37. 

?k[ake  vacant  Rules  37,  39  and  40  and  change  the  words 
"(Rules  37  to  42  inclusive)"  as  now  printed  below  the 
heading  of  the  ru.les  in  question,  to  read:  "(Rules  41  and 
42)." 

Explanation:  The  present  combinations  of  damages 
for  wooden  underframe  cars  are  unsatisfactory,  as  the  exist- 
ing rules  are  resulting  in  partial  repairs  being  made  to 
worn  out  parts  of  wooden  and  composite  underframe  cars, 
or  delays  occasioned  to  obtain  the  owner's  authority  for 
repairs  to  owner's  defects  or  damaged  parts,  which,  if  re- 
paired without  the  owner's  consent,  would  result  in  the 
refusal  of  the  bills.  When  complete  and  proper  repairs  are 
not  made,  it  directly  affects  the  safety  of  the  car,  for  which 
reason   the  above  changes  are  recommended : 

RULE  No.  42. 

The  first  two  notes  after  Rule  Xo.  42  printed  in  small 
type  should  be  eliminated. 

Explanation :  The  combinations  covered  by  these 
notes  are  removed  from  the  rules  by  the  elimination  of 
rules  Xos.  37,  38,  39  and  40. 

Add  a  new  note  reading  as  follows:  "\\'here  cars  are 
damaged  in  classification  or  switching  and  no  derailment 
or  raking  is  present  the  repairs  thus  occasioned  will  be 
considered  car  owner's  defects  unless  they  form  a  combina- 
tion of  defects." 

Explanation :     Under    the    present    rules,    the    handling" 
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company  (commonly  known  as  the  delivering  company)  is 
responsible  for  damage  done  to  any  car  by  unfair  usage, 
■derailment  or  accident.  The  rules  define  unfair  usage  as 
follows :  "Combinations  of  damages  to  cars  with  wooden 
tmderframes  or  composite  wood  and  metal  underframes 
Avhich  denote  unfair  usage,  if  existing  at  the  same  end  of 
car  and  requiring  repairs  or  renewals.  (Rules  37  to  42 
inclusive)."  It  will  be  noted  that  no  mention  whatever  is 
made  of  damage  by  collision  and  it  is  the  practice  of  some 
railroads  to  bill  repairs  to  the  car  owner  if  the  same  do 
not  form  a  combination  of  defects  and  the  car  does  not  show 
■evidence  of  having  been  derailed  or  in  accident.  Whereas, 
other  railroads  keep  a  careful  record  of  all  damage  in 
classification  from  a  standpoint  of  discipline  to  car  droppers 
exceeding  a  limited  speed  at  coupling  and  use  the  accident 
reports  in  connection  with  billing  for  repairs  in  assuming 
any  damage  shown  by  these  reports. 

This  resolves  itself  into  what  is  an  accident,  which 
depends  upon  the  construction  and  the  physical  condition 
of  the  car  being  handled,  and  the  local  yard  rules  in  force 
governing  the  speed  while  coupling  in  classification.  In 
order  that  there  may  be  a  uniform  understanding  between 
roads  and  to  eliminate  the  present  controversy,  either  the 
above  note  should  be  adopted  or  some  other  rule  inserted 
in  the  Rules  of  Interchange  to  serve  as  a  guide  for  uni- 
formity and  equity  in  billing  for  repairs  of  this  kind. 

T^ULE  No.  43. 

Omit  present  rule  43  and  substitute  the  following : 

."il!  Steel  Cars  or  Cars  With  Steel  Underframes  or 

Cars   With    Continuous  Steel   Center  Draft   Members, 

Having  a  Cross-Seetional  Area  of  16  Square  Inehes  or 

More. 

Damage  to  bodies  of  all  steel  cars  or  damage  to  under- 
frame  of  all  steel  underframe  cars  or  damage  to  cars  with 
continuous  steel  center  draft  members,  when  necessary  to 
repair,  if  caused  by  unfair  usage,  derailment  or  accident. 
(Delivering  Company  responsible). 

Longitudinal  sills,  end  sills  and  other  steel  parts  of 
cars   which  become   defective   due  to  corrosion   and   which 
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^vere  not  damaged  in  accident.  (When  necessary  to  repair 
or  .plice  or  renew  more  than  two  center  sills  or  two  con- 
tinuous  steel  center  draft  members,  in  combmation  with 
end  sill,  coupler  or  coupler  pockets  or  front  and  back 
coupler  stops,  the  owner's  authority  must  be  obtained  before 
repairs  can  be  made.)      (Owners  responsibility). 

Note-  The  above  combinations  of  damage  will  not 
applv  to  cars  with  a  cross-sectional  area  of  less  than  i6 
square  inches   in  the   center   draft  members. 

Explanation:  The  present  rule  covermg  responsibility 
for  daniage  to  steel  center  continuous  draft  construction  is 
considered  unsatisfactory  and  the  above  changes  are  recom- 
mended to  more  equitably  cover  the  situation. 

RL'LE  No.  44.  ,      •        ,     , 

Insert  new  rule  as  follows:  ''Tank  cars  having  leaky 
tanks,  unless  such  leaks  were  caused  in  wreck,  derailment, 
cornering  or  raking." 

Explanation:  To  define  owner's  responsibility  m  con- 
nection with  leaky  tanks. 

RULE  No.  47. 

Chano-e  to  read:  "When  two  or  more  cars  chained 
together,  or  anv  cars  which  require  chains  to  handle  them, 
or'equipped  with  metal  spacing  blocks  in  compliance  with 
M  (:  B  Rules  for  Loading  ^laterials.  are  delivered  at  an 
mterchange  point,  the  receiving  road  shall  deliver  to  the 
delivering  road  at  the  time  an  equivalent  number  of  switch 
chains  or  metal  spacing  blocks  of  the  same  size  as  those 
oised  on  cars  delivered,  or.  in  lieu  thereof,  furnish  a  defect 
card  for  such  chains  or  spacing  blocks." 

Explanation:  Provisions  have  been  made  in  the  re- 
vision'of  this  rule  to  protect  roads  using  metal  spacmg 
l^locks  in  conformitv  with  the  M.  C.  B.  Rules  for  Loading 
l^Iaterials  \t  the  present  time  metal  spacing  blocks  on 
^ar.  delivered  in  interchange  are  seldom  returned  to  the 
originating  road  and  no  protection  can  be  secured  This 
change  in\ule  will  also  encourage  the  use  of  metal  ins  ead 
of  wooden  blocks,  the  latter  being  very  undesirable  as  they 
frequently  crush  permitting  lading  to  shift  and  requiring 
shopping  of  load  for  readjustment. 
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RULE  No.  52. 

Add  new  paragraph  as  follows : 

"When  it  is  necessary  to  use  M.  C.  B.  Temporary- 
Standard  Couplers  to  provide  the  clearance  prescribed  by 
the  United  States  Safety  Appliance  Standards,  if  not  sten- 
ciled as  so  equipped."     (Ownprs  responsible). 

Explanation:  To  indicate  to  car  repairmen  and  others 
the  kind  of  coupler  which  must  be  used  to  maintain  the 
safety  appliances  in  conformity  with  the  17.  S.  Standards. 

RULE  No.  57. 

Cut  of  air  hose  and  label  on  page  31  to  be  modified 
so  as  to  show  that  label  is  located  within  6"  of  hose  coupling. 

Explanation :  To  harmonize  cut  with  the  M.  C.  B. 
standard  specifications  for  locating  label  on  air  hose  when 
mounted. 

Change  third  paragraph  to  read:  "Xo  new  hose  shall 
be  applied  unless  it  bears  the  revised  band  label. 

Explanation :     To  correct  rule  to  date. 

Change  fourth  paragraph  to  read :  "^I.  C.  B.  standard 
hose  now  in  service  will  not  be  penalized. 

Explanation  :     To  correct  rule  to  date. 

RULE  No.  58. 

Change  first  clause  to  read:  "Missing  air  brake  hose 
or  cut  by  striking." 

Explanation :  To  comply  with  arbitration  decision  Xo. 
880  and  indicate  that  air  brake  hose  cut  by  striking  is  a 
delivering  company  responsibility. 

RULE  No.  60. 

Add  sentence  to  third  paragraph  of  this  rule  as  follows: 
"Old  markings  must  be  erased  before  new  stenciling  is^ 
applied." 

Explanation :  Two  sets  of  stenciling  are  frequently 
found,  owing  to  the  failure  to  erase  the  old  markings,  which 
is  confusing. 

RULE  No.  83. 

Cut  of  ^^'heel  Defect  and  ^^'orn  Coupler  Limit  Gauge 
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to   have    notch    shown    indicatini;-    2"    measurement    for    flat 
spots  on  wheels. 

Explanation  :  To  provide  for  the  gauging-  of  the  two- 
inch  flat  spot  covered  in  Rule  No.  68. 

RULE  No.  87. 

Eliminate  reference  to  Rule  Xo.  35. 

Explanation:  On  account  of  eliminating  first  i)ara- 
graph  from  Rule  No.  35  with  reference  to  application  of 
l)Ocket  in  place  of  stem  attachments. 

RULE  No.  90. 

Eliminate  reference  to  Rule  Xo.  35. 

Explanation :  Account  of  eliminating  first  paragraph 
in  Rule  No.  35  with  reference  to  application  of  pocket  in 
place  of  stem  attachments. 

RULE  No.  98. 

Page  X'o.  51.  The  portion  of  paragraph  from  the  start 
to  first  comma  to  he  changed  to  read  as  follows :  "If  new 
wheels  and  axles  are  substituted  for  average  credit  price 
wheels  and  second-hand  axles,  (remainder  of  paragraph  as 
now  in  efl:'ect)." 

Explanation  :  This  change  is  made  to  harmonize  with 
average  credit  price  for  wheels,  instead  of  second-hand  and 
scrap  wheels. 

Page  No.  52.  '"The  price  of  forged  or  rolled  steel 
Avheels  shall  be  based  on  the  scrap  value  of  $4.50  for  the 
metal  inside  the  condemning  limit,  which  is  J4"  above  the 
witness  groove,  plus  62.5  cents  for  each  1^5"  of  service  metal 
(on  radius  of  tread)  outside  of  condemning  limit.  X'^o  more 
than  i^j"  service  metal  can  be  charged  for." 

Explanation :  This  eliminates  the  price  of  $19.50  for 
a  new  wheel  from  table  on  page  No.  51.  The  new  price 
recommended  is  applicable  to  new  wheels,  scrap  wheels  and 
second-hand  wheels.  At  the  rates  given  above  a  new  wheel 
W'ith  iVi"  service  metal  would  cost  $19.50.  no  additional  can 
be  charged   for  wheels  having  service  metal   thicker  than 

Page  No.  52.  Delivering  Line  Defects.    This  paragraph 
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to  be  modified  by  omitting  the  words  "but  no""  in  third  line 
and  substituting  the  word  "and." 

Explanation :  Owners  are  benefited  by  increased  ser- 
vice metal  and  it  is  but  equitable  that  they  be  charged  for 
the  increase,  if  any,  on  the  wheels  applied  in  repairs.  At 
present  the  rule  works  a  hardship  to  the  road  changing  the 
wheels  as  it  is  incumbent  upon  them,  in  order  to  avoid  a 
dead  loss,  to  apply  wheels  of  equal  or  less  service  metal 
as  was  on  the  wheels  removed. 

Page  No.  53,  Delivering  Line  Defects.  The  first  para- 
graph under  this  heading  to  be  modified  by  placing  a  period 
after  the  word  "owner"  in  seventeenth  line  and  eliminate 
the  remainder  of  the  paragraph. 

Explanation :     Chan.ge  is  recomended  as  only  the  car  owner 
is  benefited  by  increased  service  metal  in  wheels. 

RULE  No.  101. 

Page  No.  55.  Add:  Cylinder  front  cap  gasket  (New 
York  Triple),  15  cents. 

Explanation :  This  is  an  item  of  frequent  renewal  and 
should  be  included  in  the  price  list. 

Page  No.  57.  Add  additional  item  after  Triple  Vent 
Piston,  reading :  "Other  air  brake  material  at  catalogue 
prices." 

Explanation :  To  indicate  that  catalogue  prices  are 
proper  charges  for  other  items  not  included  in  the  list  of 
prices  in  the  rules.  The  items  listed  are  based  upon  catalogue 
prices. 

Page  No.  57.     Add  the  following  item : 
"Altering  height  of  one  end  of  car  by  the  addition  of 
wrought   or   steel    shims  between   top  of   journal   box  and 
imderside  of  truck  frrane.  net,  $2.00." 

Explanation :  Some  cars  on  account  of  being  of  all 
m.etal  construction,  bodies  and  trucks,  with  center  plates  cast 
integral  with  bolsters,  do  not  lend  themselves  to  adjusting 
coupler  height  in  any  other  manner.  The  shimming  per- 
mitted over  the  bolster  springs  being  insufficient  to  attain 
the  desired  result. 
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I*agc  No.  58.  Doors,  all  steel,  for  side  or  end  of  box 
or  stock  cars  at  mamifacturers'  price. 

Explanation  :  The  present  prices  for  doors  were  made 
for  wooden  doors  and  do  not  cover  all  steel  doors. 

Page  No.  58.  Change  item  "Handhold,  one,  applied^ 
net,  40  cents''  to  "Handhold  or  ladder  tread,  one,  applied,. 
net,  40  cents." 

Explanation :  As  the  ladder  tread  secured  to  car  is 
practically  the  same  item  of  work  as  a  handhold,  it  is  recom- 
mended that  the  ladder  tread  be  included  with  the  handhold 
under  the  same  average  price  of  40  cents. 

Page  No.  59.  Change  item  of  spring  cotters  as  fol- 
lows: "Spring  cotters  or  split  keys,  each,  applied,  when  not 
used  in  application  of  other  parts,  3  cents." 

Explanation :  When  brake  pins,  knuckle  pins,  release 
valve  rods,  uncoupling  clevises,  etc.  are  applied,  such  applica- 
tion includes  the  application  of  spring  cotters  or  split  keys 
and  the  charge  for  such  repairs  is  sufficient  to  absorb  the 
trivial  value  of  the  spring  cotter  or  split  key.  At  present 
there  is  considerable  controversy  among  billing  clerks  as  to- 
the  propriety  of  the  charge. 

RULE  No.  107. 

Page  No.  61.     Omit  the  fifth  item  on  page  No.  61. 

Explanation :  Cars  equipped  with  American  continu- 
ous draft  rods  wall  not  be  interchanged  after  October  1  ,. 
1914. 

Page  No.  64.  Bolts — "Journal  box  bolts  or  column 
bolts,  in  same  truck,  one,  replaced"  change  to  read :  "Journal 
box  bolt  or  column  bolt,  one,  replaced  ij^  hours." 

"Each  additional  replaced  iv  same  truck,  J/j  hour." 

Explanation :  At  present  these  items  do  not  read  cor- 
rectly. 

Page  No.  64.  After  item  "Carline,  one,  renewed"  in- 
troduce new  item :  "Carline,  one,  replaced  wdien  out  of 
place,  1%  hours,  35  cents  for  ordinary  cars." 

Explanation :  To  provide  a  price  for  replacing  a  car- 
line  when  out  of  place.  The  price  for  renewing  does  not 
apply. 
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Pag-e  Xo.  64.  Center  pin  (key). — Add  after  the  word 
^'Key"  the  words,  "Or  plain." 

Explanation :  To  provide  for  the  plain  center  pin 
which  is  not  now  covered. 

Page  Xo.  64.  Omit  last  item  on  this  page  '"Coupler, 
with  stem  attachments,  etc.'' 

Explanation :  Cars  equipped  with  stem  attachments 
and  American  continuous  draft  rods  are  not  acceptable  in 
interchange  after  October  i,  1914. 

Page  X'o.  67.  Add  item  ''Journal  box  lid,  only,  ^'2  hour." 

Explanation :  To  provide  a  price  for  application  of 
Journal  box  lid  by  itself. 

Page  Xo.  68.  ''Renailing  roofing  and  siding  per  lineal 
foot,''  change  to  read :  "Renailing  roofing,  siding  and  lin- 
ing per  lineal  foot.'' 

Explanation  :     Lining  has  been  added. 

Page  X'^o.  68.  Add  at  bottom  of  page :  "Running 
laoard,  to  secure  with  screws,  (when  running  board  is  not 
renewed  ),  per  lineal  foot  of  single  board,  i  cent." 

Explanation  :  To  provide  for  running  boards  previously 
nailed. 

Page  X'o.  70.  Add  new  items  after  filth  item  on  this 
page :  "One  intermediate  sill,  short,  for  hopper  cars,  re- 
newed.  14  hours." 

"Each  additional  intermediate  sill,  short,  for  hopper 
cars,  renewed,  or  when  longitudinal  sills  are  renewed  at 
some  end  of  car  2  hours." 

Explanation :  We  have  no  price  at  present  covering 
renewal  of  short  intermediate  sills. 

Page  X'o  '/2.  Add  item :  "Truck  spring,  replacing,  one 
or  cluster,  when  out  of  place,  empty  car. 

One  end  of  bolster,  i  hour. 

At  both  ends  of  bolster,  ij/  hours." 

Explanation:  To  provide  for  a  uniform  price  in  re- 
placing truck  bolster  springs  on  an  empty  car  which  is  not 
covered  at  present. 

Page  X'o.  72.  "Truck  truss  rod,  center,  one,  renewed 
10  hours."     Change  time  allowance  to  8  hours. 
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fixplanaliun-  the  allnwance  for  truck  bolster  is  9 
hours  and  the  truck  truss  r.xl  which  is  a  part  of  the  holster 
should  be  less  than  the  complete  holster. 

RULE  No.  116. 

Clian-e  t^rst  para-raph  to  read  as  follows:  -The  set- 
tK.n.eut  prices  of  new  eight-wheel  cars  shall  he  as  f.aiows. 
^vith  an  addition  of  S27.50  for  each  car  equipped  with  8-inch 
air  brake  equipment  and  S3500  for  lo-inch  air  brake  equip- 
ment ^\'here  the  cost  per  pound  is  oiven  as  a  basis  for 
settlement  the  new  wei-ht  of  car  body  (including  weight  of 
^ir  hrakes  and  all  parts  attached  to  hody  of  car  as  originally 
and  completelv  built)  is  to  he  used  in  order  to  simphly 
calculations.  The  road  destroying  a  car  may  elect  to  return 
the  air  brake  apparatus  as  usually  furnished  by  the  air  brake 
manufacturer,   complete  and  in  good   condition. 

Kxplanati.  .n :  The  above  addition  is  recommended  to 
make  clear  what  parts  are  included,  in  weights  where  per 
pound  hasis  is  used  for  settlement. 

Pa-e  Xo.  Sr..  second  paragraph,  change  to  read: 
-When  cars  are  equipped  with  metal  center  sills,  or 
with  continuous  metal  draft  memliers  consisting  of  continu- 
ous metal  draft  members  and  metal  bolster,  the  following 
prices  shall  he  added  to  the  values  of  bodies  for  cost  of  such 
constructions : 

Center  sills  less  than  to  inches  deep.     S  60.00 
Center  sills  10"  deep  or  more.  '"^-OO 

Continuous  metal  draft  memhers.  con- 
sistino-  of  continuous  draft  memhers 
and  inctal  holsters  or  metal  diaphragms. 
the  center  sills  having  a  cross-sectionr^.l 
area  of  16  square  inches  or  over.  140.00 

Kxpianation :  A  ktrge  number  of  cars  are  being  equip- 
ped with  a  substantial  metal  center  draft  arrangement  m 
combination  with  metal  bolsters  or  diaphragms,  and  wh  1  e 
this  construction  has  an  approved  cross-sectional  area  th 
car  owners  should  be  reimhursed  for  ihc  additional  mone> 
invested  in  such  improved  construction. 

1.^7 


RULE  No.  120. 

This  rule  is  not  satisfactory.  Inasnuich  as  it  is  gov- 
erned partly  by  the  "SI.  C.  B.  Association  and  partly  by  the 
Car  Service  Association,  your  Committee  recommends  that 
a  joint  committee  be  appointed  to  revise  this  rule  so  as  to 
provide  for  the  most  expeditious  and  convenient  way  to  dis- 
pose of  wornout  and  damaged  cars. 

RULE  No.   122. 

Last  two  paragraphs  change  to  read  :  "The  company 
having  the  car  in  its  possession  at  the  time  shall  provide 
from  its  own  stock  the  following : 

"Lumber,  forgings,  merchant  structural  shapes  and 
bars,  hardware  stock,  paint,  hairfelt,  piping,  air  brake 
material  and  all  JVL   C.  B.  Standard  material." 

Explanation :  The  rule  has  been  revised  to  include 
"Merchant  structural  shapes  and  bars"  which  can  be 
obtained  in  the  open  market  and,  therefore,  should  be 
furnished  from  the  stock  of  the  railroad  company  handling 
car  rather  than  delay  repairs  to  obtain  this  material  from 
car  owner. 

In  conclusion  your  Committee  desires  to  express  its 
thanks  to  the  members  for  the  valuable  suggestions  received, 
also  its  appreciation  to  the  Club  for  the  entertainment  of 
the  Committee  during  its  stay  in  Pittsburgh  while  engaged 
in  fornuilating  its  report. 

Respectfully   submitted, 
C.  E.  BOYER. 

Pennsylvania  Railroad.  Lines  East  of  Pgh. 

G.   E.   CARSOX, 

N.  Y.  C.  &  H.  R.  Railroad. 

S.  A.  CROAnVELL. 

B.  &  O.  Railroad. 
F.  W.  DICKINSON, 

B.  &  L.  E.  Railroad. 

IT.  F.  GREWE, 

\\'abash  Pittsburgh  Terminal. 
W.  J.  KNOX, 

B.  R.  8:  P.  Railroad. 
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S.  LYXX. 

P.  &  L.  K.   kailn.a.l. 

F.  M.  ATcXULTV, 

Monont^'nhcla  Connecting'  1\.  R. 

O.  J.  I'AkKS.  « 

"  1\   1'".  W.  &  C.  Railway. 
J.  r,.  SWAXX. 

r.  C.  C.  &  St.  L.  Railway. 
F.  H.  STARK, 

Montour  Railroad. 
R.  L.  KLEIXE.  CJuurjiian. 

Pennsylvania  Railroad,  Lines  East  of  Pgh. 

MR.  KLEIXE:  I  might  say,  gentlemen,  you  need  not  con- 
fine yourselves  in  the  discussion  to  the  various  rules  which  the 
Committee  has  presented.  l)ut  the  Committee  will  he  very  glad 
to  hear  from  any  of  the  members  on  any  that  are  not  covered 
here,  or  answer  any  question  within  their  power  that  may  be 
raised.  We  may  not  be  able  to  give  you  a  satisfactory  answer 
but  will  endeavor  to  throw  light  on  any  question  that  may 
now  be  in  doubt. 

MCE  PRESIDEXT:  Gentlemen,  the  subject  is  now  open 
for  discussion.  Those  who  care  to  take  part  Mr.  Kleine  is  ready 
to  answer  anything  he  can. 

MR.  C.  E.  P.OYER:  In  as  much  as  there  does  not  seem 
to  be  any  questions.  I  move  that  the  report  embodying  the 
changes  in  the  ?^ faster  Car  Builders  rules  as  recommended  by 
the  Con^mittee  be  a])proved  and  forwarded  to  the  y\.  C.  P. 
Association. 

The  motion,  was  seconded  and  unanimously  carried. 

MCE  PRESIDEXT:  Xow  that  we  have  dispensed  Avith 
the  regular  subject  of  the  evening,  we  will  endeavor  to  enter- 
tain you  for  a  short  while  by  some  instrumental  and  vocal  num- 
bers. 

Mr.  P.  L.  Crittenden.  Mechanical  Engineer,  \\'.  A.  15.  Co. 
then  treated  tlie  audience  with  violin  solo's  and  ]\Ir.  Lewis  Gar- 
rett, Chief  Clerk,  to  Supt.  M.  P.  P.  &  L.  E.  R.  R.  with  baratone 
solo's  which  were  highly  appreciated. 

MR.  F.  H.   STARK:     I  am  sure  we  are  having  a  most 
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(k'li!j;"lutul  cntcrtainniciit  toni!L;"ht.  ^^'e  have  been  honored  in 
times  i;"one  l)y  havino-  prominent  men  speak  to  us,  raih'oad  rep- 
resentatives, men  of  aifairs,  ex])erts,  cte.  We  have  liacl  a  very 
important  paper  presented  tonit^lit  1)\  Mr.  Kdcine.  We  mii^ht 
have  stirred  u])  some  (Hscussion  on  the  (|uestion  of  interchangx' 
of  ears,  1)ut  the  Committee  have  i^iven  two  days'  (k'hl)eration  on 
the  rnk'S  and  it  would  he  imwise  for  us  to  o])en  up  a  general 
(hscussion  with  a  view  of  ])ossibl\-  chani^iui^'  the  recommenda- 
tions. The  Committee  has  wei^lieil  very  carefull\  the  wliok' 
subject  and  I  beheve  we  can  well  trust  to  their  judgment.  Mr. 
Kleine  is  one  of  the  leading-  mechanical  men.  I  Te  is  chairman  of 
the  Committee  on  the  ^Master  Car  Builders  Standard  coupler,  a 
committee  work  that  is  second  onlv  to  the  introduction  of  the 
air  brake.  It  is  an  imi)ortant  task  for  a  man  so  NouuLi'  t(j  have 
on  his  hands,  the  leading  of  the  manufacturers  and  railroad  men 
together  hand  in  hand  with  a  view  of  adopting-  one  singde 
standard  coui)ler  throughout  the  L'nited  States,  and  will  be  an 
accomplishment  that  no  one  can  measure. 

We  have  had  tonight  a  little  diversion  in  the  wav  of  music, 
which  we  all  a|)|)reciate.  We  had  at  our  last  meeting  Dr. 
Brashear,  and  all  of  us  who  were  fortunate  enough  to  be  pres- 
ent were  thankful  that  we  were  here.  Oin-  Secretar\-  in  his 
notice  stated  that  tonight  there  would  be  "something  different," 
and  T  am  cpiite  siu'e  that  the  speaker  will  not  only  entertain  but 
instruct  us.  and  if  you  will  all  agree  to  his  ideas  and  g'o  home  and 
ex])lain  it  to  your  wife  T  am  sure  that  \\ic\  will  not  object  to  your 
attending  the  Railwa}'  Clul)  meetings  if  we  consider  such  im- 
portant subjects. 

It  is  now  my  great  ])leasure  to  introduce  to  \ou  one  who 
has  had  more  to  do  with  the  development  of  the  steel  industry 
than  any  other  single  man  in  the  world.  T  introduce  t''  \ou 
Jnlian  Kennedy. 

MR.  jrrjAX  KKXXKDY:  Mi:  I'resident  and  C^entle- 
men  of  the  Railway  Clul).  T  trust  I  may  be  able  to 
accomplish  the  ]irophecy  of  the  gentleman  who  introduced  m- 
as  fu]I\-  and  as  ])leasantly  as  the  musicians  have  fulfilled  their 
])art. 

T  am  glad  lo  Ije  with  ym  tonight  as  a  Ivailwax-  Club.  f 
might  say  that  T  m\self  can  claim  to  be  a  near  railwa\'  man. 
I  am  a  director  in  a  railwav.  so-called  a  rail\va\- — The  Cuyahoga 
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\  allc\'  l\;iil\\;i\-.  l'crlia]is  snim  of  you  know  what  thai  is. 
(l.aiii;hlcr). 

There  WIS  a  riH'sidcnt  of  a  railway  once  applied  to  the 
I'resident  of  a  threat  'l'ran>eoniinentaI  line-  for  interchans^'c  ol 
passes.  Tlte  President  who  was  asked  for  this  interchange  re- 
phed  llial  lie  was  a  lilile  in  doubt  about  it.  ^'our  railroad  i> 
onl\'  two  miles  long,  "il  dorsn't  seem  (|uite  fair  to  exchange 
passes  with  a  railroail  a  thousand  miles  knig."  The  first  Presi- 
dent came  bael<  at  him.  "It  may  be  true  my  road  is  not  near  as 
long  as  yours,  but  I  am  sure  it  is  just  as  wide."     (Fvaughter). 

It  has  gi\^en  nie  great  ])lcasure  to  listen  to  the  paper  pre- 
sented here  tonight  for  several  reasons.  One  is  that  it  shows 
\-ou  railroad  men  are  giving  much  study  and  great  thought  to 
the  matters  which  make  for  your  success  iii  your  clioscn  pro- 
fession. I  noted  with  interest  one  or  two  c.\])ressions  of  the 
s])eaker.  one  especiall}'  when  he  said  certain  rules  were  changed 
in  the  interests  of  more  e(|uital)le  charges — more  equity  betw^een 
the  parties  to  the  contract.  1  am  going  to  speak  on  some  tilings 
tonight  and    I    want  to  harj)  on   that  same  thing. 

There  is  a  great  change  in  the  trend  of  public  thought  and 
public  o])inion  in  the  last  few  \ears  all  over  tlie  w^orld.  And  the 
most  marked  feature  of  this  change  is  that  we  arc  dealing  in 
large  units.  We  are  Ijeginning  to  think  more  of  the  country  as 
a  whole;  more  of  the  interests  of  cities,  villages  and  communities 
and  not  so  much  i)ro])ortionatel\-  of  the  interests  of  the  in- 
diviilual.  W'e  lia\e  lived  largely  in  the  jjast  as  in  an  individualis- 
tic age.  We  have  been  individaualists  ourselves.  We  have  all 
been  working  in  a  wa\-  that  ]:)erhai)s  is  laudable  to  a  certain 
extent,  to  extend  our  own  selfish  interests  and  those  of  our 
immediate  friends;  but  none  Urw  done  as  much  as  wc  ought  to 
have  done  for  our  neighl)ors  and  for  our  communities.  This  is 
1argel\-  due  to  a  i)ropert\'  of  mind  and  matter  which  is  known  as 
inertia.  Xow  \  on  know  what  inertia  is — that  i)roperty  of  mat- 
t.'r  that  causes  it  to  remain  quiescent  until  set  in  motion  and 
when  set  in  motion  to  move  in  a  straight  line  forever  unless 
there  are  outside  forces  acting  on  it.  And  that  ff)rcc  of  inertia 
has  sonie  good  qualities,  also  it  ma\'  work  to  the  disadvantage 
of  all  our  interests,  both  individualistic  and  comnnmistic.  Inertia 
makes  it  hard  to  start  things  going  that  have  not  been  going, 
ft  makes  it  ha|-d  to  stop  some  things  that  have  been  going  too 
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lony.  It  is  one  of  the  hard  features  that  we  have  to  meet  with 
ill  trying  to  better  things  in  countries  and  in  communities.  Many 
of  us  do  not  reahze  I  think  the  extent  to  which  we  are  bound 
up  in  communities.  Perhaps  none  of  us  reahze  the  extent  to 
which  we  are  dependent  upon  each  other.  The  man  going  out 
on  the  locomotive  at  the  head  of  the  hmited  express  is  dependent 
upon  the  dispatcher  to  see  that  he  is  not  run  into  by  something 
else  on  his  way.  We  fail  to  realize  how  our  lives  are  dependent 
upon  the  civic  progress  of  the  community  in  which  we  are 
located. 

The  railroads  are  beginning  to  let  their  men  know  that  they 
must  not  drink.  But  what  are  the  rest  of  us  doing  to  help 
them?  We  pass  laws  demanding  that  if  a  man  is  hurt  on  a 
railroad  the  railroad  must  take  care  of  him  and  then  license 
about  a  hundred  saloons  around  the  station  to  tempt  a  man  to 
get  a  drink  before  he  steps  on  his  engine  and  put  his  own  life 
and  and  the  life  of  his  train  crew  in  jeopardy.  Gentlemen,  the 
drunkard  is  not  a  bad  man  on  the  Pittsburgh  and  Lake  Erie  or 
on  any  other  railroad.  He  is  not  the  dangerous  man.  The  dan- 
gerous man  is  the  one  w^ho  goes  on  his  train  with  one  beer  or 
one  whiskey.  The  man  who  cannot  navigate  properly  across  a 
platform  is  never  allowed  to  go  on  his  engine.  If  you  go  into 
a  steel  mill  and  see  seventy  tons  of  hot  metal  in  a  great  ladle 
overhead  do  vou  suppose  you  would  like  to  be  one  of  the  men 
working  underneath  if  the  man  on  the  crane  had  one  beer.  Yet 
we  as  a  community  (and  I  w'ill  tell  you  why  a  few  minutes  later) 
will  license  saloons  all  around  and  tempt  men  who  are  going 
to  handle  this  dangerous  machinery  to  get  one  beer  or  one 
whiskey  in  him.  And  why  do  we  do  it?  You  ask  any  good 
respectable  church  member  or  any  good  respectable  citizen  who 
votes  to  encourage  the  saloon  and  he  will  tell  you  the  big  motive 
in  his  mind  is  the  fact  that  the  saloons  pay  a  thousand  dollars  a 
piece  for  the  privilege  of  running,  and  that  helps  the  tax  rate. 
Of  course  it  does  not  help  the  tax  rate — you  men  know  that.  I 
do  not  need  to  tell  the  intelligent  men  who  have  talked  here  to- 
night and  the  rest  of  you  in  the  same  line  that  there  is  no  saving 
in  that  thousand  dollars.  It  looks  large  when  it  comes  in.  but 
when  you  put  two  or  three  or  four  thousand  dollars  on  the 
other  side  of  the  ledger  against  it.  it  does  not  look  near  so  large. 

Now  we  go  all  through  without  interests  and  we  find  we 
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afe  dependent  on  each  other.  You  go  out  on  the  train,  some 
of  your  railroad  men,  and  two  or  three  of  you  get  mained  and 
crippled,  and  the  rest  of  you  who  do  not  happen  to  get  hurt 
liave  to  keep  the  ones  that  do.  That  holds  good  all  through 
community.  Those  of  us  who  arc  not  crippled  in  the  race  of 
life  have  to  care  for  the  ones  who  are;  those  who  are  insane 
have  to  be  taken  care  of  l)y  the  others;  those  who  arc  unable  to 
help  themselves  have  to  be  taken  care  of  by  those  who  are  able 
to  take  care  of  themselves.  If  you  were  forming  a  crew  to  race 
on  the  river  with  a  racing"  crew  from  one  of  our  colleges  you 
wouldn't  put  two  or  three  chronic  invalids  in  the  bow  of  the 
boat  and  a  fellow  that  was  crippled  at  the  stern  and  then  go  out 
and  expect  to  win  the  race. 

A  few  weeks  ago  the  Iron  Trade  Review  of  Cleveland  sent 
out  circular  letters — perhaps  some  of  you  men  received  them — 
reading  something  like  this:  ''Owing  to  the  radical  reduction  of 
the  tarifif  on  iron  and  steel,  there  will  likely  be  very  strong  com- 
petition in  this  line  in  Germany.  In  view  of  this  should  we 
reduce  wages,  introduce  more  labor  saving  machinery  or  lower 
quality  of  product. 

This  last  question  deserves  no  answer.  Of  course  it  an- 
swers itself.  You  cannot  compete  by  lowering  the  standard  of 
your  product  and  nobody  but  a  fool  would  attempt  to  help  him- 
self in  competition  by  lowering  the  quality  of  his  goods.  But 
that  is  a  question  that  went  out. 

Xow  why  is  Germany  such  a  formidable  competitor  in  any 
line  she  goes  into  ?  Because  she  carries  the  minimum  number  of 
cripples  in  the  boat.  If  you  raked  Germany  with  a  fine  tooth 
comb  you  couldn't  find  in  any  ten  cities  of  Germany  the  condition 
you  find  in  Marshalsea,  connected  with  this  city.  They  do  not 
tolerate  that  sort  of  thing  in  Germany.  You  know  that  German 
Kaiser  said  the  next  war  would  be  won  by  the  people  who  use 
the  least  alcohol.  There  is  no  doubt  about  Germany  being  a 
hard  competitor  of  anybody  industrially.  There  is  no  doubt 
about  Denmark  being  one  of  the  most  progressive  countries  in 
the  world  today,  because  they  do  not  carry  a  large  number  of 
cripples  and  defectives  in  their  citizenry. 

Xow  why  do  we  do  it?  We  do  it  because  for  the  last  thirty 
or  forty  years  we  have  all  been  so  busy  with  our  own  selfish 
interests  that  we  have  not  had  time  to  think  of  the  community 
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interests.  Vdu  couldn't  get  a  man  to  think  of  Marshalsca  in  this 
citv  or  of  the  Western  Penitentiary.  W'c  don't  have  time  to  go 
down  and  interest  ourselves  in  that.  We  expect  to  elect  a  few 
officials  and  thev  will  take  care  of  all  that  without  our  thinking. 
\\'e  expect  them  to  make  hricks  without  straw.  We  expect  them 
to  run  an  institution  on  one  hundred  thousand  dollars  that  re- 
cjuires  five  Imndred  thousand  dollars,  and  then  we  give  ft^ur 
hundred  thousand  dollars  to  something  else  that  docs  not  need 
it. 

Xow  we  are  beginning  to  realize  that  our  cost  of  living  is 
growing  so  heavy  it  has  become  unbearable.  \\'hy?  Because 
we  have  so  manv  idkrs.  so  manv  incompetents,  so  many  insane, 
so  many  feeble-minded.  You  know  in  Pennsylvania  cities  one 
out  of  every  sixteen  is  feeble-minded.  And  the  number  is  in- 
creasing verv  rapidlv.  It  is  not  a  matter  of  how  cheap  we  can 
make  a  ton  of  pig  iron.  A  man  can  lie  awake  at  nights  for  five 
years  to  get  the  labor  cost  on  a  ton  of  pig  iron  reduced  froiu 
fort\-  cents  to  thirty-seven  cents,  in  th.e  meantime  giving  no 
thought  to  economy  in  anv  public  work. 

Over  in  Allegheny  we  have  two  theological  seminaries,  one 
run  by  the  Presbyterian  Church  and  one  by  the  United  Pres- 
byterian Church.  Those  of  you  who  know  anything  about 
churches  know  there  is  no  difference  between  those  two  churches 
at  all  except  a  slight  dift'erence  in  music.  (Applause).  They 
do  not  teach  music  in  either  seminary  to  any  great  extent,  so  that 
does  not  count.  There  are  two  seminaries  teaching  theology  and 
the  faculty  of  each  one  could  teach  the  students  of  both.  Some 
of  them  told  me  that,  so  this  is  not  a  guess.  Tt  is  the  same  all 
over  tlie  country. 

Xow  he  have  a  lot  of  other  things  you  railroad  men  have 
thought  a1)out  along  that  same  line,  but  not  so  bad,  not  so  much 
to  be  deplored  as  that.  Pmt  there  is  one  good  feature  about  that 
— one  redeeming  angle  to  it.  You  know  that  preachers  in  this 
countrv  are  a  verv  nnich  nnderj^aid  class  of  men.  The  average 
preacher's  salary  is  ouly  six  or  seven  hundred  dollars  a  year. 
We  go  into  a  small  town  and  we  see  four  churches  around  the 
village  square  and  four  j^reachers  each  one  getting  seven  or 
eight  hundred  dollars  a  vear.  Now  we  say  the  average  preacher's 
salary  in  this  country  is  less  than  eight  hundred  dollars — a  year 
— some  say   six  hundred  and  fifty  dollars — T  don't  know  about 
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that.  It  i>n't  ni«>re  than  eight  hundred  dollars.  Think  of  men 
of  education,  of  character,  of  culture,  expected  to  present  a  re- 
spectable appearance  and  educate  their  families  on  that  sort  of 
a  wage.  Xow  the  redeeming-  feature  of  these  little  theological 
seminaries  is  this.  They  are  not  educating  as  many  preachers  as 
arc  dying.  So  that  churches  in  a  community  whose  creeds  differ 
only  in  questions  of  musical  taste  each  paying  a  preacher  eight 
hundred  dollars  a  year  may  be  compelled  in  the  near  future  to 
combine  their  forces  and  pay  one  preacher  sixteen  hundred  dol- 
lars, which  will  be  a  little  nearer  a  decent  salary.  When  they 
do  that  the  church  will  become  an  instrument  for  good,  wdiich 
imfortunately  it  appears  not  to  be  at  the  present  time. 
(Applause). 

Xow  you  can  go  all  over  the  matter  of  economics  and  civics 
and  you  will  find  lack  of  efficiency  all  along  the  line,  duplication 
of  effort ;  needless  duplication  of  effort.  You  go  out  to  a  little 
village  and  you  look  over  here  on  one  side  and  you  see  a  Western 
Union  Telegraph  office,  down  here  a  little  farther  on  the  other 
side  a  Postal  Telegraph  office.  One  operator  could  handle  ten 
times  as  many  messages  as  that  little  village  receives.  One  line 
of  wires  could  handle  ten  times  as  many  messages  as  come 
through  that  village.  There  are  two  organizations  kept  up  all 
over  this  country.  Go  dow'n  to  New  York  and  you  see  the  great 
Western  Union  building  and  then  a  little  farther  dowm  town 
you  see  the  Postal  and  then  half  way  between  is  the  great  United 
States  Post  Office.  Any  one  of  the  three  could  run  the  wdiole 
business.  Yet  we  wonder  at  the  high  cost  of  living.  All  that 
has  to  be  paid  for.  We  must  remember  it  is  not  always  the 
man  that  thinks  he  is  paying  for  things  that  is  paying  for  them. 
I  had  a  man  say  to  me  the  other  day  that  he  didn't  believe  that 
people  who  didn't  pay  taxes  should  be  allow'ed  to  vote.  I  told 
him  that  is  all  right  but  who  are  these  people  you  speak  of  that 
don't  pav?  If  there  is  one  thing  that  tires  me  it  is  to  hear  that 
the  man  that  does  not  pay  taxes  should  not  vote.  You  and  I 
have  to  pav  taxes  on  property,  but  who  pays  the  bulk  of  those 
taxes.  The  great  bulk  of  the  taxes  are  paid  by  the  ordinary 
minimum  wage  laboring  man  or  small  professional  man  at  a 
moderate  salary.  You  take  the  Schenley  estate  and  other  estates, 
that  own  a  large  number  of  houses.  The  taxes  are  large  but 
who  pays  them!^    The  people  in  the  houses  of  course.     You  go 
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out  to  the  Carnegie  Technical  School.  I  told  the  boys  out  there 
once  in  a  talk  "you  pay  forty  dollars  a  year  for  tuition."  It 
takes  four  hundred  dollars  a  year  to  educate  a  student.  Who 
pays  it  ?  The  laboring  man  who  rides  on  the  railroad  pays  it. 
I  don't  know  whether  any  of  your  committee  ever  figured  that 
out  or  not  but  it  is  perfectly  plain.  Some  of  the  money  that  pays 
the  interest  on  the  steel  bonds  that  endows  that  school  is  paid 
over  the  counters  of  the  Railway  stations  largely  by  laboring 
men  and  women  who  ride  on  the  railroad.  I  think  it  makes 
us  all  tired  when  we  hear  it  said  the  fellow  that  does  not  pay 
taxes  should  not  vote,  because  every  fellow  pays  taxes,  that 
wears  Avoolen  suits  at  least.   (Laughter). 

Now  a  good  many  years  ago  there  was  a  certain  eminent 
citizen  of  New  York  who  in  answer  to  a  series  of  questions  said,. 
"What  are  you  going  to  do  about  it."  That  is  a  pretty  im- 
portant question :  What  are  you  going  to  do  about  it.  We  labor 
under  the  delusion  sometimes  that  we  live  under  a  democratic 
form  of  government.  Of  course  we  don't.  But  we  live  under 
a  form  of  government  which  may  sometime  become  democratic 
or  approximately  so.  Of  course  those  of  you  who  have  studied 
the  question  know  that  we  are  not  as  democratic  as  many  coun- 
tries. We  are  not  as  democratic  as  England.  England  has 
slipped  a  few  cogs  in  the  last  week  or  two  also.  Now  what  is 
the  remedy  when  near  democracy  or  approximately  near  demo- 
cracy does  not  work  out  well.  The  remedy,  as  a  great  many  of 
you  know,  is  more  democracy.  There  are  a  great  many  dis- 
advantages in  living  under  a  system  which  is  intended  to  be 
democratic  but  which  really  is  not.  You  all  know  about  what  is 
taught  in  our  primary  schools  in  regard  to  American  govern- 
ment, American  history  and  American  politics.  You  all  know 
the  sentiments  that  prevail  in  our  elementary  histories  about  the 
greatness  and  goodness  of  America ;  we  have  the  land  of  the 
free  and  the  home  of  the  brave,  and  all  that  sort  of  thing;  and 
that  one  American  is  as  good  as  another  in  this  country  and 
may  be  a  little  better.  (Laughter).  And  that  all  have  an  equal 
chance,  and  so  on  ad  nauseam.  But  every  one  of  us  knows  that 
no  man  in  this  room  until  five  or  six  years  ago  had  any  choice 
in  the  election  of  a  President  of  the  United  States.  Now  you 
would  hardly  think  that  at  first  thought,  but  just  think  it  over. 
Try  to  think  of  any  time  before  the  last  five  or  six  years  when 
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any  man  in  this  room  over  had  any  choice  further  than  a  choice 
between  two  men  who  were  selected  in  some  cas^  by  twenty 
men  in  this  country  and  who  were  put  up  for  him  to  make  his 
choice. 

You  have  heard  I  suppose  of  a  certain  Irishman  who  came 
over  here  and  Ijccomc  Cjuite  a  poHtical  power.  He  said  he 
didn't  give  a  damn  who  voted  for  the  candidates  if  he  could 
nominate  them  ])oth.  And  just  a  moment's  thought  will  show 
you  exactly  how  much  power  you  have  had  beyond  a  choice 
between  two  evils  in  some  cases. 

Now,  we  arc  making  a  little  progress  in  that  respect.  We 
have  moved  a  little  but  we  have  moved  slowly.  Inertia  is  there, 
but  in  the  words  of  the  colored  preacher,  "The  world  do  move" 
somewhat.  W^e  state  on  our  "billboard''  that  all  governments 
derive  their  just  powers  from  the  consent  of  the  governed.  That 
is  a  superstition  that  prevails  at  the  present  time.  Nov^  I  have 
been  President  of  the  Men's  League  for  Woman's  Suffrage, 
previous  to  which  I  was  President  of  the  Equal  Franchise  Fed- 
eration of  Western  Pennsylvania.  Your  good  friend,  Dn. 
Brashear  is  the  incoming  President  of  that  League.  The  Men's-- 
League  for  Women's  Suffrage — believes  and  wholly  believes  that 
a  just  government  should  derive  its  powers  from  the  consent 
of  the  governed.  My  wife  is  very  desirous  of  helping  to  govern 
herself  in  this  country.  She  is  infinitely  more  competent  to  do 
it  than  I  am  to  help  govern  myself,  let  alone  help  govern  both 
of  us.  (Laughter).  Now  what  sort  of  a  fraction  of  humanity 
would  you  consider  me  if  I  should  say,  "Oh,  well,  sometime  it 
may  be  that  wdll  come ;  in  the  course  of  a  few  3'ears  that  will 
come  may  be."  I  would  be  a  kind  of  a  vanishing  fraction  of  a 
man  if  I  would  take  that  stand.  Yet  there  are  people  that  do 
take  that  stand.  They  feel  they  are  better  than  their  wives 
because  they  can  vote.  It  is  just  about  the  only  respect  in  which 
that  sort  of  a  fellow  is  ahead  of  his  wife.   (Laughter). 

Now  there  are  certain  principles  of  equity  which  you  have 
adopted  in  your  rules  of  interchange.  Look  over  the  condition 
in  the  country.  Look  at  New  York.  Look  at  her  system  of  im- 
prisonment of  criminals.  Most  of  you  who  know  what  is  going" 
on  know  that  this  is  a  great  instrument  of  graft.  You  will 
remember  that  only  a  short  time  ago  the  new  Mayor  of  New 
York  City  appointed  a  woman  Superintendent  of  Charities  and 
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Corrections  in  Xew  York  in  charge  of  those  tombs  and  other 
penal  institutions  in  New  York  Cit}'.  Those  of  you  who  have 
followed  the  current  event  of  the  day  know  that  that  woman 
has  done  more  to  increase  the  efficiency  or  to  bring  some  effici- 
ency into  that  plant  than  has  been  done  by  any  twenty  men  who 
preceded  her  in  the  last  thirty  years,  \\nien  Catherine  Davis 
took  hold  of  that  plant  Mayor  Mitchell  said,  "There  is  a  great 
deal  of  graft  and  a  great  deal  of  corruption  in  the  tombs.  Can 
you  stop  it?"  Well,  she  said,  "If  you  desire  to  have  it  stopped 
I  will  stop  it."  Certainly  I  do,"  said  the  ]\Iayor."  All  right,  I 
want  five  good  men  to  go  in  there  as  prisoners  and  I  want  five 
men  to  go  in  as  guards  and  I  will  find  out  what  is  going  on  and 
if  there  is  anything  crooked  I  will  stop  it.  And  she  has  stopped 
it  as  effectually  as  a  train  is  stopped  that  goes  into  the  snow 
bank,  and  just  about  as  quick.  And  there  was  nothing  mysteri- 
ous about  it.  Any  man  could  have  done  that  same  thing  within 
the  last  twenty  years  if  he  had  had  the  backing  of  his  superior 
officer.  But  men  are  very  apt  to  look  at  that  thing  in  a  very 
mysterious  way.     We  art  apt  to  complicate  our  problems. 

A  great  many  men  in  this  room  have  no  doubt  served  on 
boards  with  women.  There  are  a  number  of  you  no  doubt  who 
have  been  on  boards  of  charities  and  other  boards,  social  uplift, 
made  up  jointly  of  men  and  women.  I  do  not  need  to  tell  you 
that  such  a  board  of  five  men  and  five  women  will  do  much  more 
work,  other  things  being  equal  than  a  board  composed  entirely 
of  men.  Xow  are  we  going  to  withhold  giving  the  one-half 
of  our  citizens  in  this  country  the  right  that  they  ought  to  have 
had  in  the  beginning?  The  right  1)estowed  by  the  creator?  Are 
we  going-  to  stand  back  and  withhold  these  rights  or  are  we 
going  to  be  men.  decent,  honest  and  fair  and  give  other  people 
the  good  things  we  have  ourselves.  I  think  men  in  the  railroad 
business  are  men  who  are  inclined  to  be  fair  as  men  who  take 
their  lives  in  their  hands  generally  are. 

I  want  the  men  of  this  Railway  Club  who  believe,  that  the 
Creator  has  endowed  women  as  well  as  men  with  certain  in- 
alienable rights  to  use  their  influence  to  help  those  people  to 
g'et  their  rights.  I  have  in  my  hand  cards  of  membership  in 
Dr.  Brashear's  Men's  League  for  Women's  Suffrage.  That 
League  has  been  in  existence  for  about  six  or  eight  weeks.     It 
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started  witli  six  monibers ;  it  has  seven  hundred  now.     I  want  to 
have  it  up  to  three  thousand  before  very  long. 

Mk.  E.  yi.  GRO\'E  :  The  members  of  this  Chib  are  indeed 
very  fortunate  to  have  had  so  eminent  an  engineer  as  Mr. 
Kennedy  address  us  this  evening.  From  a  Httle  experience 
we  have  had.  if  he  had  devoted  as  much  time  to  tlie  designing 
of  an  open  liearth  steel  furnace  as  he  has  to  his  speech  tonight 
and  charged  the  Club  at  the  same  rate  for  it,  it  would  knock  the 
surplus  in  our  treasury.  Individually  1  want  to  say  that  his 
speech  is  just  a  little  different  from  what  I  expected.  It  was 
advertised  as  being  "'something  different."  but  starting  in  with 
a  temperance  lecture  and  covering  the  range  from  temperance 
to  criminology,  pauperism  and  women's  suffrage,  it  was  some- 
thing different  from  anything  that  any  of  us  expected  I  am  sure. 
But  he  has  given  ns  all  something  to  think  about.  His  idea 
on  taxes  is  undoubtedly  correct.  A  man  that  buys  a  loaf  of 
bread  pays  taxes  just  as  well  as  the  man  who  owns  millions. 
Wo  all  pay  taxes. 

Under  the  circumstances  I  cannot  help  Init  feel  that  we  are 
under  a  great  ^leal  of  debt  to  'Sir.  Kennedy  for  his  talk  this 
evening,  and  Ave  shall  all  go  h.ome  feeling  better  for  having 
been  h6re  and  having  heard  it.  I  think  a  vote  of  thanks  is  due 
him  from  this  Club,  and  I  move  that  a  vote  of  thanks  be  given 
him.  And  I  want  to  include  in  this  a  vote  of  thanks  for  the 
gentlemen  who  really  produced  good  music — the  vocal  music 
was  all  right  and  the  "musical  music"  was  all  right.  Further- 
more. I  cannot  help  but  express  the  appreciation  of  this  Club 
for  the  hard  and  earnest  work  that  was  done  by  the  members 
of  the  Interchange  Rules  Committee.  When  this  report  was  pre- 
sented there  was  no  discussion.  It  seemed  to  me  that  a  matter 
so  important  we  should  have  had  a  little  discussion  as  it  would 
have  shown  to  the  gentlemen  who  have  taken  so  much  pains  and 
done  so  much  work  that  their  work  was  appreciated.  But  when 
there  wasn't  a  voice  raised.  I  will  have  to  admit  that  it  was 
just  a  little  discouraging  to  the  committee  indicating  that  there 
had  not  been  much  thought  given  to  the  preliminary  svnopsis 
of  the  report  which  had  been  sent  out.  however.  I  feel  sure  vou 
all  appreciate  what  the  work,  that  has  been  done,  entailed. 

A  rising  vote  of  thanks  was  tendered  the  Committee.  Mr. 
Kennedy  and  the  musicians. 
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IMR.  D.  At.  JTOWE:  ]\Ir.  President,  it  seems  this  would 
be  no  meeting-  unless  I  would  have  something-  to  say.  I  had 
formulated  some  little  things  in  my  mind  but  ]\Ir. 
Stark  and  ^Ir.  Grove  have  taken  all  the  glory.  We  have  had 
some  eloquent  papers  prepared  and  read  before  this 
Club,  some  very  capable  and  able  men  have  addressed  us  from 
the  time  of  our  organization  up  to  the  present,  but  I  want  to 
call  vour  particular  attention  to  the  gentleman  that  addressed  us 
at  our  last  meeting  and  also  to  the  gentleman  who  addressed  us 
tonight.  These  two  gentlemen  have  acquired  national  and 
international  fame,  and  I  am  going  to  make  a  motion  that  Dr. 
John  A.  Brashear  and  ]\Ir.  Julian  Kennedy  be  made  honorary 
members  of  The  Railway  Club  of  Pittsburgh. 

This  motion  was  duly  seconded  and  unaminously  agreed  to. 

No   further  business   the  meeting  adjourned. 


G  Secretary. 
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^'^^fgi""^"  EDWARD.KERR,  President 
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Tll[  CAKTOII 


VALVELESS 
HAMMERS 


Represent  tne  highest  type  of  per- 
fection in  utility,  adaptability  and 
simplicity. 

They  are  the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 


Pittsburgh  Office: 
305  Seventh  Ave. 


Main  Office  and  Works: 
Canton,  Ohio, 


STANDARD  STEEL  CAR  COMPANY 


f  General  Offices:  Frick  Bldg.,  PITTSBURGH.  PA. 

OFFICES^  NEW  YORK:     170  Broadway  WC...._  , 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 


(BUTLER,  PA. 
WORKS  \  NEW  CASTLE,  PA 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,   BOLSTERS.  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all   the  points   of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS      -.^  -    -' 

614x8    or   8x8    DRAFT    SPRINXiS        p 
PERFECT  SPRING  PROTECnON  I 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  For  Sale 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN   USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  'm'a'Si^  railroad  supplies 


All   Grades 
Pipe  Coverings 
J-M  Hair  Felt 
T-M  Asbestos  Roofing 
J-iNI  Asbestos  Cements 
J-M  Retort  Cements 
Locomotive  Lagging 
Smoke  Jacks 
Asbestos   Wood 


of  Asbestos  and  Magnesia 
J-M  Leak-No  Metallic 

Compound 
Metallo  Metal  Polish 
J-M  Fibre  Conduit 
Keystone  Hair  Insulator 
High  Pressure  Packings 
J-M  Permanite  Packing 

Write   for   Catalog   No.   252 


Pipe   Covering 
J-M  Kearsarge  Packing 
J-M  Kearsarge  Gaskets 
J-]\I  Vulcabeston  Packing 
Air  Brake  Cylinder  Pack- 
ing Expander  Ring 
Vulcabeston   Rope   Packing 
Canadax  Wick  Packing 
J-M  Underground  Conduit 


H.  W.  JOHNS-MANVILLE  CO. 

NEW  YORK  AND  EVERY  LARGE  CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

\/anadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

141  Cedar  Street    -     -    New  York 


RreigHt  and  F^asse^nger 


Of  E\/ery  Descriptiori 

Pressed  Steel  Specialties 
Tank  Cars  /Vline>  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


FOR  ^ 

GREATER  EFFICIENCY 

USE 


SOUD-TRUSS 


DAVIS      VII  I.       Kl     NX      BRAKE  BEAMS 


FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN.  PA. 


H.  H.  WEAVER,  President.     FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  For  Sale 


This  Space  For  Sale 


SUVDAM'S  Protective  PAINTS 

for  Ml  (ars  ^^  Mral  % 


-MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS., 

BELL -PHONE.  343  nsK.  PITTSBURGH,  Pa 


This  space  For  Sale. 


PITTSBUEGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh,  Pa. 

Works:  Glassport,  Pa. 


JWWWMWM^n*MWMM«MMtfWMW«M(^MMM«MWiMMMMA« 


•M«MM«WMW««WWkia* 


BRADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

eeneral  Cfflce  and  Works,   170-182  Fourteenth  St.  and  169-175  FIfteentli  St.,  Jersey  City,  H.  J. 
DANIEL  M.  BRADY,  Pr«sident 


SCHMIDT  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


mn 


Q  &G  BONZANO  RAIL  JOINTS  ^Jk 

i  &  C  BflllZIIIIO  eOLLEO  STEEL  STEP  JOIHTS  ^^ 


AND  OTHER  GOOD  TRACK  DEVI  CES 
West  Street  Bldg.,     TUP   fl   i   P   PflMPAUV       Peoples  Gas  Bldg., 
New  York,  N.  Y.      IllL  IJ   ft   U   UUIVirfllll,  Chicago,  Ills. 


"DS"  Safety  Nut  for  Cars  and  Trucks 


80  MAIDEN  LANE 


NEW  YORK 


SOREVS^    SPIKES 

STEEL  CAR  FORGE  COMPANY 

"FOROINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


FOR    SALE 


ESTABLISHED     1664 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY — 

CHICAGO.  ILL.  JAMES  B.  SIPE  8l  CO,  Pittsburgh,  pa. 


Im 

b 

TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive    tests   by   largest  railway    * 
systems     have     proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  u»„:prove  it.    Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 

Graham  Nut  Company 

RITXSBURGH,  F*A. 

. M  AM/FAr^TURITR^   OF 

Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bo  ts,  Lag  Screws,  Washers,  Etc. 

This  Space  For  Sale 


NMHGMAi. 


NATIONAU'  IN  NAME 
NATIONAL  IN  SERVICE 


? 


C  "NATIONAL"  Pipe  ramifies  the  nation's  work — it  is  an  im- 
portant factor  in  nearly  every  industry — in  nearly  every  location. 
The  works  of  municipality,  county,  state  and  nation — the  engineer, 
manufacturer,  miner,  farmer,  ranchman,  lumberman — -wherever  pipe 
is    necessary    all    users    alike    find    "NATIONAL"    Pipe    profitable. 

A    Significant    Fact 
C   Upwards     of     one     and     one-half     million     Q,.oOO,000)      tons     of 
"NATIONAL"    products     (tubular    and    allied)    were    manufactured 
in    the    eleven    plants    of    National    Tube    Company    and    distributed 
throughout   the  L'nited   States   during   the  year  191.3. 

"NATIONAL"    Pipe    is    "NATIONAL"    in 
name    and    NATIONAL   in    service. 
Ask   for   "NATIONAL"    BULLETIN    No.    12.      It's    FREE. 


MARKING 


Name  Rolled  in  Raised 
Letters  on  National 
Tube  Company  Pipe. 


pipe  the  name 
"NATIONAL"  (ex- 
cept on  the  smaller 
butt  -  weld  sizes,  on 
which  this  is  not  me- 
chanically feasible  ; 
on  these  smaller  butt- 
weld  sizes  the  name 
"NATIONAL"  ap- 
pears on  the  metal  tag 
attached  to  each  bun- 
dle of  pipe). 


CTo  readily  identify 
"NATIONAL"  ma- 
terial and  as  protec- 
tion to  manufacturer 
and  consumer  alike, 
the  practice  of  Na- 
tional Tube  Company 
is  to  roll  in  raised  let- 
ters of  good  size  on 
each  few  feet  of  ev- 
ery length  of    welded 

CWhen  writing  specifications  or  ordering  tubular  goods,  always 
specify    "NATIONAL"   Pipe. 

CIn  addition,  all  sizes  of  "NATIONAL"  welded  pipe  below  four 
or  five  inches  are  subjected  to  a  rr>ll-knobbling  process  known  as 
Spellerizing  to  lessen  the  tendency  to  corrosion,  especially  in  the 
form  of  pitting.  This  Spellerizing  process  is  peculiar  to 
"NATIONAL"  Pipe,  to  which  process  National  Tube  Company 
has  exclusive  rights. 

National  Tube   Company 

General  Sales  Offices,  Frick  Building,  Pittsburgh,  Pa. 


NPfTilONAi. 


THE 


tDUia  5  MPIT A  WEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL  CLASSES 
OF   WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES   AND  TELE- 
SCOPIC  SCREW  FEED 


SENT  ON 
TRIAL.     WE 
,  PAY   EXPRESS 


Ij^mSS) CHARGES  IN 
BOTH  DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


11» 


MANNING,  MAXWELL  k  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67  * 


R&.ilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  ^'m\%l  company 

MANUFACTURERS   OF 

''STAR  SPECIAU' 

Reg.    U.    S.    Patt.    Oflf. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  ^i?"^^B^?^^t  ^^■ 

„  n  /-i       1      J     /->  N«w  York  Office: 

Sayre.    Pa.  Cleveland,    O.  555    vVeST   34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


jimntion,  master  Car  Bmidmi 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  b1io« 
provide  for  the  use  of  the  steel  \^(/  will  mean  a  saving  in  brake  Bhoa 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

lA/RITE    F"OR    S/\/V\F»LE    OF* 


Stabrite  Front  End  Paint 


;V1/\DE     B^' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   rfcI7I«\/II    I    IT      W 

BRIDGE  PAINTS.  LrUl/ld  V  IL  LfiL  ,   IVT 


101  PARK  AVE. 


l  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  I 
\  for  Locomotives 

i  AND  5 

I  Sight-Feed  Lubricators. 

V  All  Speciatiy  arranged  for  Higb-Pressure  Engines.  5 

5    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  •■ 

i  SOLE  AGENCY     FOR  THE 3 

)    Coale    Muffler    6    Safety    Valve    Co.,   Inc.    < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES.   HENRY, W.  OLIVER    BLDG  ,  PITTSBURGH,    PA. 

U060M0TIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the  asking.     &     0     £t     a     m 

HoEifistead  Valie  Mfi  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


.  CROSBY   STEAM   GAGE   &   VALVE   CO. 


Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

riain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  nuinher  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS, 


stores 


Boston,  New  York,  Cliicazo  and  London,  Enuland, 

Send  for  Catalogue  and  Prices, 


r. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


BEGISTFREO 
THE   I  OEAL  PA(NT  OIL 


=^ 


B.  C. 
SPIRITS 


Ball  Chemical  Co. 


^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


JJ 


SAFETY  FIRST  IN  RIVETING 

Is    possible   with    the    BOYER  HAMMER  when  fitted  with  M. 
S.   Tool    Holder   or   Piston   Retaining  Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That    have     characterized     the  BOYER     HAMMER     since     it 
first   proved   that   pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.   II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


L 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


ts 


GOLD  GflR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


Healii  Apparatis  for  Eailway  Cars 


Improved    iSystem    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  samt 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres. 


C.  M.  Hewitt.  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL      ^„„     f      FAST    PASSENGER    CAR    SERVICE, 


BEARINGS 


FOR 


HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


For  the  protection  of  Water  Towers.  Smokestacks.  Standpipes.  Fences,  efc. 

DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jersey  City,  N,  J.,  by  the  Joseph  Dixon  Crucible  Co..  Est.  1827 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for  Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo, 

Sharon,  Pa.,  Melrose  Park,   111. 


Vll 


WVestmghouse  ' 


AIR  BRAKE  ENGINEERING 

We  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
empliasize    quality   service   as  well   as   qualitv   brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  A\"eight  of  Engine,  266,500  ponnds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  IMaximum  Tractive  Power, 
55,900  pourds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tra^,tive  power  of  55,900  pounds,  a  depth  of  throat  of  24^^ 
ir.ches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAM  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


111" 


When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

YARNALL  PAINT  CO. 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  For  Sale 


NILES  RAILWAY  TOOLS 


Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 


No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 


NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building- 


Making  Thermit  Weld  Without  Removing 
Frame 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are'  saving  thousands  of 
dollars  every  year  using 
"Thermit"     for     welding 

their   broken    engine    frames    in   place,   and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage  of  the  great  saving  that  Thermit  can   effect. 

Our   nev^r   pamphlet   2167   will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST  ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto,  Ont.  329-333  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,   PA.,    U.   S.   A. 


m^i^tmmJkmiM 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick  of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH.  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

Higtiest  Grade  MuIIIer  and 
Open  Pop  Safety  Valves, 

Locomotive  5team  and  Air 
(^:^^  Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MAS5. 


HUNT-SPILLER  IRON 

XT  A  C       TT-f  p 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODER.\TE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


orricE   »No  works: 
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SO.   BOSTON.    MASS 


Galena 'Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  &».  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLFABLF  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 
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PROCEEDINGS  OF  MEETING. 


APRIL  24,  1914. 

The  regular  monthly  meeting"  of  the  Club  was  called  to 
order  by  President,  A.  G.  Mitchell,  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  :\I. 

The   following   gentlemen   registered : 

MEMBERS. 


Adams,  Lewis 
Alexander,  J.  R. 
Allison,  John 
Amsbary,  D.   H. 
Anderson,  J.  B. 
Babcock,  F.  H. 
Balslev,  W.  T. . 
Barth,'  J.  W. 
Battenhouse.  J.  W. 
Bauer,  A.  C. 
Berghane,  A.  L. 
Blackall,  R.  H. 
Blakley,  T.    ^I. 
Boehm,  L.  I\I. 
Bradley,  W.  C. 
Brunner,  F.    T- 
Butler,  W.  J.' 
Caine,  C.  D. 
Cassiday,  C.  R. 
Chamberlain,  \\'.  A. 
Chapman,  B.  D. 
Chilcoat,  H.  E. 
Christy,  F.  X. 
Clark,'  C.   C. 
Code,  J.  G. 
Cooner,  L.  D. 
Cooper,  F.  E. 
Cooper.  W.  M. 
Copeland.  T.  T. 
Coulter.   A.   F. 
Cunningham,  R.   I. 
Deagen.  J.  J. 
Detwiler.  U.  G. 
Doty.  W.   H. 
Donovan.   P.   H. 
Dudley,  S.  W. 
Duer.  Jas.  J- 
Duggan,  E.  J. 


Elkin,  W.  C. 
Emery.  E. 
Englert,  A.  F. 
Falkenstein,    ^^^    H. 
Felton^  F.  J. 
Fogle,  Emmett 
Forcier,   C.   \\\ 
Forsythe,  G.  B. 
Frazier,  E.   L.   Jr. 
Freshwater.   F.    H. 
Fulton.  A.  M. 
Gallinger,  G.  A. 
Gillespie.  \\\   T- 
Greiff,  J.  C. 
Gross.  C.  H. 
Guay.  J.   W. 
Hagerty.  E.  D. 
Hammond.  H.  S. 
Hardman.  H.  J. 
Harriman.   H.   A. 
Harrison.   F.  J. 
Havnes.  ].  E. 
Ha'ves,  M.  D. 
Herbick.  X. 
Heird.  G.  W. 
Hill,  T.  F. 
Hofifman.  C.  T. 

Hoibrook.  ^^^  h. 

Holt.  Jas. 
Hopkins.  H.  A'. 
Howe.  D.  M. 
Howe.  H. 
Hudson.   W.    L. 
Hughes,  J.  E. 
Hunter,  j-  A. 
Hurler,  "Theo. 
Hyndman.  F.  T. 
James.  J.  H 
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James,  Robt.  E. 
Jameson,  A.  A. 
Jenney,   Jacob 
Johnson,  W.  A. 
Kelly,  H.  B. 
Kinter,  D.  H. 
Knox,  Wm.  J. 
Koch,  Felix 
Koll,  J.  F. 
Kurzhals,  C.  L. 
Lansbcry,  W.  B. 
Laughncr,  C.  L. 
Lavlin,  ^I.  H. 
Lichtenfels,  P.  H. 
Ivindstrom,  Chas.  A. 
Lobez,  P.  L. 
Lockwood,  B.  D. 
Loughner,  M.  F. 
Lynn,    Saml. 
MacOiiown,  H.   C. 
Mahe'y,  Chas.  G. 
Maxfield,  PI.  H. 
Mensch,  E.   M. 
Middlesworth,  G.  E. 

Miller,    H.    M. 
Mitchell,  A.  G. 

Mitchell,  John 

Mivasaki,   Y. 
McAbee,  W.  S. 

McCanlev,  Wm. 

McCollum,   G.   C. 

Mclntvre,  G.  L. 

McKinstry,  C.  H. 

McNary,  F.  R. 

McNiiltv,  F.  M. 
McVicar,  G.  E. 

Neff,  John  P. 

Newell,  E.  W. 

Newbnrn,  T.  W. 

Obermeier,    H. 

Orner,  M.  T.  S. 

Painter,  Jos. 

Parke,  F.  H. 

Parrv,  Wm.  I. 

Peach.  W.  M. 

Pehrson,  A.  K. 

Penn,   Wm. 

Pickles,   H.   D. 

Pierce,   H.  B. 


i'ratl,   I.   D. 
Pulliam,   O.   S. 
Rabold,  W.   E. 
Redding,  D.  J. 
Rehlin,   T.   G. 
Reymcr,   C.   H. 
Richardson,  L. 
Richardson,   W.    P. 
Ritts,  W.  H. 
Robbins,   F.    S. 
Rvan,  Wm.   F. 
Salkeld,  R.  C. 
Sarver,  G.  E. 
Schiller,  John 

Schuchman,    W.    R. 
Schultz,   G.   H. 
Sheets,  H.  E. 

Sigafoos,   Gus. 
Slemmer,  Wm.  C. 

Smith,  D.  W. 

Smith,  J.  H. 

Smith,  M.  A. 

Smoot,  W.   D. 

Snyder,  J.  R. 

Spaeth,   W.   F. 

Spielman,   J.   A. 

Stevens,   Cecil  W. 

Stewart,  S.  R.  B. 

Stoddart.  W.  G. 

Stncki,  A. 

Stiimpf,  F.  L. 

Suhrie,   N. 

Sullivan,  W.  H. 

Swayne,  H.  B. 

Swope,  B.   M. 

Thomas,  C. 

Thomas,  J.  H. 

Thurlby,  A.  R. 

Towson,  F.  W. 

Trappe,  W.  C. 

Trautman,   H.   H. 

Travis,  J.  H. 

Tucker,  J.  L. 

Turner,  W.  V. 

Walther,  G.  C. 

Wardale,  H.  G. 

Wardale,  N.  H. 

Watkins.  G.  H. 

White,  F.  L. 
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Williamson,  J.  A.  W^ke,  J.  W. 

Woernley,  H.  F.  Yungbluth,  B.  J. 

Wood,   Ralph  C.  Zinsmaster,   F. 

Zortman,  C.  E. 


VISITORS. 


Anderson,   II.   T. 
Bailev,   L.    F. 
Bair,^^.   H. 
Bailsman,  G.  A. 
Boiselle,  R. 
Bouger,   G.   M. 
Breed,  P.  H. 
Brown,  R.  W. 
Brown,  W.  T. 
Buechner,  E.  L. 
Burgess,  T.  S. 
Burgett,   J.    C. 
Burson,  H.  A. 
Buvinger,  W.   S. 
Camplin,  H.  F. 
Caton,  S.  W. 
Clark,  H.  B. 
Cleland,  H.  W. 
Crittenden,  P.  L. 
Cunningham,  C. 
Devine,  C.  F. 
Dewson,  E.  H. 
Donaldson,  H.  C. 
Doorbar,  J. 
Eckles,  W. 
England,  A. 
Englert,  H.  J. 
Eriksson,  E. 
Evans,  E. 
Fatkin,  E.  S. 
Fell.   J.  A. 
Fleming,  H.  W. 
Fleming.  L.  T. 
1-Talleran,  H.   J. 
Hamilton,  H.  R. 
flammerstine,  R. 
ilansenn,  R. 
Plannes.  E. 
Havs,  O.  B. 
Henry,    T-   W. 
Herse.  S.  H. 
Hclbrook,  C.  R. 


Hunter,  E.  L. 
]-]uchel,  H.  G. 
"lav,  S.  R. 
Keller,   C.   H. 
Kev,  B.  F. 
King,  S.  A.  Jr. 
Kopf,  S. 
Krimmel,  H.  E. 
I^amon,  J.  A. 
Leonard,  D.   E. 
Eawrence,  C.  H. 
Leonard,  L.  R. 
Lo^verv,  Jos. 
Ma-tin,  R.   B. 
Alayhew,   E.  A. 
Me^sick.  C.  A. 
Mever,  L.  A. 
IVLilby.  T.  A. 
Mile?,  L.  P. 
Minsker,  J.  W. 
Miles,  C.  B. 
Miller,  B.  W. 
Mooller,   L. 
McGuire,  S.  H. 
McMannus,   W.   J. 
McMaster,  W.  R. 
McSweeney,  T.  R. 
Newcomer,  W.  S. 
Noah,  W.  J. 
Noi'denmalin,  H. 
Osbourne,    A.    S. 
Otterson,  O. 
Patterson,  I.  J. 
Pattison,  R.  C. 
l-\'nnington,  F.  N. 
Pesioz,  T- 
Rhodes,"  E.  M. 
Richards.  W.  J. 
Roberts,  D.  A. 
Roemer.    M. 
Ross.  Alex 
Rowlev,  C.  E. 
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Sarver,  B.  T.  Stem,  G.  A. 

Sohoonecker.  F.  B.  Stonerod,  C.  II. 

Scluicr,  L.  D.  Sutherland,  J.  I.    ^ 

Schneider,  C.  Tate,  Robt.  E. 

Swartzwelder,  R.  C.  Tempe,  J.  S. 

Swann.  E.  T-  Test.  H.  M. 

Schroyer.  J.   R.  Thomas,  T.   H. 

Scott,   Jos.  Thom])son,  F.  A. 

Scott,  W.  L.  Thomson,  Wm. 

Seitzell.   F.   O.  Trist,  N.  B. 

Sheehan,   J.    F.  VanDalsen,  G.  A. 

Sheriff,  B.  F.  Vowinkel,  F.  F. 

Simonson,   S.  Wahlert,  H.  A. 

Smith.  E.  U.  Wallace.  Chas.  L. 

Smith,   G.   :M.  Weaver,   E.  H. 

Sneck,  H.  Wood.  E.  R. 

Snyder.  Geo.  F.  Wright,  J.  B. 

Speer,  Jos.  'M.  Yawman,  C.  A. 

Steinert,  E.  G.  Yohe,  J.  K. 
Young,  W.  J. 

PRESIDENT  MITCHELL:  The  call  of  the  roll  will  be 
dispensed  with,  the  attendance  being  recorded  on  the  registry 
cards. 

The  reading  of  the  minutes  of  the  last  meeting  will  be  dis- 
pensed with,  the  Official  Proceedings  being  already  in  print  and 
mailed  to  the  members. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Caton,  S.  \\'.  General  Car  Inspector,  Western  Maryland  R.  R. 

Hagerstown,   Aid.     Recommended  by  Samuel  Lynn. 
Huchel,  Henry  G.  Draftsman,  Pressed  Steel  Car  Co.,  807  Rus- 

sellwood   Avenue,   McKees  Rocks.     Recommended   by 

H.  Howe. 
Johnson,   Walter  A.   Pneumatic  Tool   Manager,   Ingersoll-Rand 

Co.,  Farmers  Bank  Building.  Pittsburgh,  Pa.     Recom- 

m.ended  by  Geo.  B.  Raser. 
Krimmel,  Howard  E.  Mechanical  Draftsman,  Pressed  Steel  Car 

Co.,  145  Dunbar  Avenue,  Bellevue,  Pa.     Recommended 

by  H.  Howe. 
Mellon,  W.   B.  Assistant  Enginehouse  Foreman,  P.  R.  R.,  333 

Barnes     Street,    Wilkinsburg,    Pa.     Recommended    by 

C.  T.  Hoffman. 
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Neel,  T.  AI.  Draftsman.  Pressed  Steel  Car  Co.,  340  Woodward 
Avenue,  }iIeKees  Rocks,  Pa.  Recommended  by  H. 
Howe. 

Ord,  L.  C.  Assistant  blaster  Car  Builder,  Canadian  Pacific  Ry., 
320  Prince  Albert  Avenue,  A\"estmount,  ^Montreal, 
Canada.     Recommended  by  R.  L.  Kleine. 

Pattison,  R.  C.  ^Mechanical  Engineer.  \\'  &  L.  E.  R.  R.,  Brewster, 
Ohio.      Recommended   by   F.   T.    Hyndman. 

Phillis,  ^^^  a.  Assistant  Advertising"  Department,  Xational  Tube 
Co.,  2755  Staft'ord  Street,  Sheridan,  Pittsburgh,  Pa. 
Recommended  by  W.  H.  Ritts. 

Putney,  F.  C.  Supervisor,  Penna.  R.  R..  Freeport,  Pa.  Recom- 
mended by  U.   G.   Detwiler. 

Smith,  E.  ^I.  Clerk,  Union  R.  R..  91  Plazelwood  Avenue.  Pitts- 
burgh, Pa.     Recommended  by  A.  F.   Coulter. 

Watson,  W.  N.  General  Foreman  ^Machine  Shop,  Pressed  Steel 
Car  Co.,  2700  California  Avenue,  N.  S.,  Pittsburgh,  Pa. 
Recommended  b}-  H.   Howe. 

Young,  Wm.  ].  Draftsman,  Pressed  Steel  Car  Co..  117  Dunbar 
Avenue,  Bellevue,  Pa.     Recommended  by  H.  Howe. 

PRESIDENT :  As  soon  as  the  Executive  Committee  has 
favorably  passed  upon  these  applications  the  gentlemen  will  be- 
come members. 

SECRETARY:  Mr.  President,  I  have  received  the  fol- 
lowing communication,  to  which  I  have  replied  and  upon  which 
some  of  our  members  have  made  some  remarks,  as  follows  : 

Adrian,  I\Iich.,  April  14,  1914. 
Mr.  J.  B.  Anderson, 

Secretary.  The  Roilzivy  Club  of  PiffsbitrgJu 
Dear  Sir  : 

On  receipt  of  the  Official  Proceedings  of  The  Railway  Club 
of  Pittsburgh  of  February  27th,  1914.  I  was  so  much  interested 
in  the  address  of  Dr.  Brashear  that  I  would  like  a  copy  for  a 
friend  of  mine.  Please  find  20  cents  enclosed  and  stamp  to 
pay  postage.  I  never  fail  to  read  the  proceedings  of  your  meet- 
ings. You  probably  don't  know  me.  but  Messrs.  L.  H.  Turner 
and  F.  H.  Stark  do  and  while  not  a  visitor  at  your  Club  meet- 
ings  I  still    feel   an   interest  in   the  proceedings  of  your  meet- 
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ings.  I  ctminienccd  railroad  service  in  1848  when  things  were 
quite  primative,  witnessed  the  change  from  the  strap  rail  to 
laying  T  rail  of  44  pounds  to  the  yard  and  it  was  said  then 
that  would  he  the  end  of  repairs,  in  fact  it  was  only  the  hegin- 
ning.  I  was  ()0  years  old  last  October,  my  health  is  good  but 
as  you  will  .observe  from  this  writing  my  hand  is  not  quite  as 
steady  as  it  once  was. 

Sinccrclv  yours, 

John  Kirby. 

Pittsburgh,  Pa.,  April  16,   1914. 
]\Ir.  John  KiRr.v, 

Adrian,  Mich. 
Dear  Sir : 

As  requested  in  your  letter  of  the  14th.  inst.,  I  have  sent  you 
under  separate  cover  copy  of  the  Official  Proceedings  of  our 
Club  for  the  month  of  February  and  enclose  receipt  for  the  20 
cents  sent  me  for  the  same.  Am  glad  to  know  that  your  are 
interested  in  our  monthly  Proceedings. 

At  the  time  your  letter  reached  me  in  my  office,  Mr.  Angus 
Sinclair  had  just  called  in  for  a  couple  copies  of  some  back 
numbers  of  our  Proceedings  and  believing  that  your  letter  would 
interest  him,  as  it  did  me,  I  took  the  opportunity  to  show  it  to 
him.  He  read  it  with  interest  and  made  note  of  the  contents, 
with  particular  reference  to  your  age,  with  the  intention  I  pre- 
sume of  making  mention  of  it  in  the  mon.thly  magazine  which 
he  publishes. 

It  certainly  must  be  very  interesting  to  one,  like  yourself, 
who  has  been  following  railroad  matters  so  long  to  note  the 
advancement  and  progress  made  in  the  w^ay  of  steel  passenger 
and  freight  car  equipment,  heavier  type  of  locomotives,  improved 
shop  facilities,  etc.,  to  say  nothing  of  what  the  Federal  and  State 
laws  require  of  railroads  in  the  present  age.  With  best  wishes 
for  your  continued  good  health,  I  am 

Respectfully, 

J.  B.  Anderson, 

Secretary. 

Mr.  L.  H.  TURNER :  Mr.  President.  I  am  greatly  pleased 
to  have  an  opportunity  of  saying  a  word  in  connection  with  Mr. 
Kirby.  as  he  certainly  is  the  "Grand  Old  ^^lan"  in  the  railroad 
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mechanical-department  of  this  country.  It  has  heen  my  privilege  to 
have  known  ]\Ir.  Kirby  much  longer  than  any  gentleman  in  the 
room.  At  the  time  that  I  was  heating  rivets  in  the  boiler  shop  at 
Adrian,  Mich.,  in  1869,  he  was  Master  Car  Builder  at  the  same 
point  for  what  is  now  the  Lake  Shoe  &  ^lichigan  Southern  Ry., 
but  was  then  known  as  the  Michigan  Southern  &  Xorthern 
Indiana,  and  as  most  of  you  know  that  I  should  have  been 
"Oslerized"  some  years  ago,  you  can  readily  understand  that  my 
acquaintance  with  Mr.  Kirby  has  been  over  forty-five  years  dura- 
tion. 

During  this  time,  I  have  had  the  privilege  of  transacting  a 
great  deal  of  business  with  Master  Car  Builders  all  over  the 
United  States,  and  while  as  a  class,  they  are  high-minded,  honor- 
able gentlemen,  John  Kirby  w^as  the  peer  of  them  all,  and  noth- 
ing w'ith  a  suspicion  of  sharp  practice  was  ever  indulged  in  or 
permitted  by  him,  and  I  am  glad  that  this  Club  takes  the  time 
to  pay  tribute  to  a  man  whom  we  can  all  emulate  with  profit. 

MR.  F.  H.  STARK:  :\Ir.  President,  The  communication 
from  Mr.  Kirby  is  of  more  than  ordinary  interest  to  me  for  it 
w^as  under  his  jurisdiction  that  I  first  commenced  railroad 
service. 

As  a  subordinate,  I  recognize  his  executive  ability  and  his 
ideal  administrative  policy.  He  was  a  close  observer  of  men, 
always  recognizing  and  rewarding  merit.  In  his  official  dealings 
he  w^as  uniformily  fair,  requesting  of  others  only  that  wdiich  he 
was  willing  to  grant  and  yet  securing  for  his  company  what  w^as 
due. 

In  later  years  he  was  frequently  referred  to  as  "Uncle 
John"  or  "Honest  John"  an  honorable  distinction  acquired  dur- 
ing a  long  and  very  active  life.  He  was  a  man  of  natural  and 
self-acquired  wisdom  and  ability.  In  the  early  days  he  per- 
sonally made  practically  all  of  the  working  drawings  and 
estimate  of  cost  of  equipment.  His  original  ideas  worked  out  in 
practice,  for  it  is  a  well  known  fact  that  Lake  Shore  freight 
equipment  gave  unexcelled  service,  considered  from  a  point  of 
proportion  of  load  to  tare  weight  of  car  together  with  the  cost 
of  maintenance.  He  was  far  in  advance  of  his  time  in  many 
respects.  He  introduced  freight  cars  with  metal  plates  covering 
the  superstructure  both  exterior  and  interior  and  were  built 
during  the  Civil  \\"ar  for  the  transportation  of  explosive. 
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He  introduced  metal  truck  bolsters  in  the  early  seventies, 
which  in  principle  and  design  are  practically  the  same  design  as 
the  Simplex  and  other  modern  bolsters. 

There  are  many  details  of  car  construction  inaugurated  by 
j\Ir.  Kirbv  that  have  proven  to  be  the  survival  of  the  fittest.  In 
some  cases  many  departed  only  to  return  to  Mr.  Kirby's  original 
ideas  or  principle.  I  have  frequently  taken  advantage  of  the 
opportunity  of  consulting  Mr.  Kirby  on  important  mechanical 
matters  with  the  highest  regard  for  his  judgment. 

His  name  will  be  linked  and  associated  with  that  of  Van 
Houten,  Adams,  Andrews,  Gerry,  Verbyck,  McWood  and  other 
pioneer  car  builders.  It  is  very  fitting  that  we  pay  homeage  to 
the  living,  more  especially  to  those  who  have  contributed  so 
largely  to  the  progress  of  this  country. 

]\Ir.  Kirby  is  now  90  years  old,  God  giving  him  mental  and 
physical  strength  so  that  at  his  advanced  age  he  is  still  vitally 
interested. in  every  phase  of  human  activity  and  may  the  sunset 
of  his  life  abound  in  sweet  fruition  as  a  merited  reward. 

PREvSIDENT:  I  know  we  are  all  pleased  to  hear  this 
complimentary  communication  from  Mr.  Kirby  and  the  remarks 
of  our  members  in  connection  with  the  same. 

PRESIDENT:  Gentlemen,  we  are  especially  fortunate 
tonight  in  that  we  are  to  be  addressed  by  Mr.  Walter  V.  Turner, 
Chief  Engineer,  Westinghouse  Air  Brake  Company,  who  will 
speak  to  us  on  the  subject  "Braking  Power"  its  interpretation 
and  its  application  with  particular  reference  to  Passenger  ser- 
vice. 

^'BRAKING  POWER."-ITS  INTERPRETATION  AND 

ITS   APPLICATION.     WITH    PARTICULAR 

REFERENCE  TO  PASSENGER  SERVICE 


By  Walter  V.  Turner,, 
Chief  Engineer,  Westinghouse  Air  Brake  Company. 


Mr.  President  and  Fellow-Members  : 

The  subject  and  substance  of  the  paper  which  I  have  the 
privilege  of  presenting  to  you  this  evening  concerns  a  very  obtuse 
and  apparently  but  little  understood  phase  of  the  science  of  brak- 
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ing.  Nor  do  I  pretend  that  I  fully  comprehend  all  its  essentials 
or  its  details,  but  I  do  believe  that  my  study  of  the  subject  and 
the  experience  I  have  had  in  the  past  few  years  have  enabled 
me  to  reduce  the  underlying  principles,  both  as  to  the  braking 
force  permissible  to  develop  and  what  must  be  embodied 
in  a  foundation  brake  gear  design,  to  a  scientific  basis  never 
before  attained,  or  at  least  recorded. 

It  would  take  considerable  time  to  go  into  the  reasons  why 
I  first  gave  this  subject  such  serious  thought,  for  like  a  good 
many  of  my  friends,  I  supposed  that  about  nine-tenths  of  the 
efifectiveness  of  the  air  brake  was  in  the  performance  of  the  air 
actuated  devices  and  about  one-tenth  in  the  effectiveness,  or  the 
efficiency,  of  the  foundation  brake  gear ;  or,  at  least,  one  design 
was  as  good  as  another;  or,  again,  to  put  it  still  another  way,  I 
thought  but  little  of  the  matter,  but  I  have  since  discovered  that 
this  ratio  might  well  be  reversed,  for  without  an  efficient  and 
properly  designed  foundation  brake  gear,  the  very  highest 
developed  and  most  efficient  air  brake  mechanism  is  of  little 
value;  in  fact,  in  my  judgment,  it  is  better  to  use  inferior  and 
less  powerful  air  brake  valve  mechanisms  with  poorly  designed 
and  improperly  proportioned  volumes  and  braking  ratios  than 
to  use  efficient  brake  mechanisms  in  such  cases. 

The  brake  which  can  transform  the  fluid  pressure  of  com- 
pressed air  into  a  very  great  mechanical  force  needs  a  foundation 
gear  adequate  for  the  development  of  this  force,  and,  if  it  is  not 
provided,  distortions,  shifting  of  wheel  weights,  unequal  division 
of  the  force  to  the  wheels,  binding  of  the  wheels  in  the  pedestals, 
in  fact,  every  conceivable,  undesirable  condition  in  braking  may 
occur  to  the  loss  and  inconvenience  of  the  road  and  to  the  re- 
tardation in  development  of  one  of  the  principal  things  that  has 
made  the  present  scope  of  railroading  possible,  namely,  the  air 
brake.  Of  course,  most  of  the  ill  effects  of  an  improper  under- 
standing of  the  braking  ratio  problem  and  of  inadequate  and 
damaging  designs  of  foundation  brake  gear  are  not  apparent  in 
themselves ;  that  is  to  say,  the  foundation  brake  gear  is  a 
dormant  appendage  until  the  air  actuated  mechanism  per  se 
causes  it  to  come  into  action,  and  since  whatever  damage  or  ill 
effects  result,  prima  facie,  must  have  been  caused  by  the  air 
valve  itself  inasmuch  as  everything  was  lovely  luitil  it  was  called 
upon  to  perform.     One  might  as  well  blame  a  train   for  being 
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wrecked  by  a  broken  rail,  for,  obviousl}-,  tbe  broken  rail  would 
not  have  mattered  if  the  train  had  not  come  along;  or  blame 
the  blowing  up  of  a  boiler  on  the  steam  that  caused  it,  since, 
obviously,  the  boiler  could  not  have  blown  up  had  there  been  no 
steam  present,  but,  in  this  case,  most  men  of  sense  blame  it 
either  upon  improper  design  or  maintenance  of  the  boiler,  and 
I  have  hope  that  some  day  the  same  line  of  reasoning  will  be 
applied  to  the  two  interdependent  and  intimately  related  parts  of 
the  air  brake,  namely,  the  air  actuated  devices  and  the  founda- 
tion brake  gear  through  which  is  transformed  the  air  pressure 
into  a  mechanical  force  and  then  transmitted  through  the  shoe 
to  the  wheel. 

Suppose,  for  example,  one  should  design  and  build  a  loco- 
motive capable  of  transmitting  40,000  pounds  to  the  drivers  and 
then  provide  connecting  rods  capable  of  properly  and  efifectively 
transmitting  but  30.000  pounds.  What  would  be  the  result 
on  the  one  hand,  and  what  our  opinion  of  the  designer  on  the 
other  ? 

I  had  gone  through  several  so-called  air  brake  tests  and 
had  studied  considerable  literature  on  the  subject  before  the 
commencement  of  the  air  brake  tests  at  Toledo  in  1909,  and  I 
believe  you  will  pardon  me  for  saying  that  I  had  made  some- 
thing of  an  analysis  of  the  braking  situation  and  potential,  the 
working  out  concretely  of  which  has  resulted  in  some  very 
desirable  and  profitable  improvements.  But  at  Toledo  and  sub- 
sequently in  the  installation  of  air  brake  mechanisms  capable 
of  developing  great  forces,  it  w^as  apparent  that  the  founda- 
tion brake  gear  was  very  inefficient  in  transmitting  the  air  pres- 
sure to  the  shoe  on  the  one  hand ;  and  that  due  to  distortions, 
binding  of  wheels,  forming  of  toggle  joints,  and  turning  the 
truck  frame  into  a  suspension  beam  for  the  wheels,  very  unequal 
braking  force  producing  surges  and  wheel  sliding,  could  occur, 
on  the  other. 

At  these  tests,  we  had  every  reason,  based  upon  the  state 
of  the  art  at  that  time,  to  believe  that  with  the  air  brake 
mechanism  recently  designed  a  stop  could  be  made,  with  the 
braking  ratio  to  be  em.ployed,  in  1200  feet,  but  somewhat  to 
our  surprise,  it  required  something  like  250  feet  more  than  this, 
and  I  can  well  remember  pondering  over  the  causes  for  several 
days  and  among  the  five  causes  which  I  finally  concluded  were 
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the  reason  of  this,  I   found  the  one  of  improper  and  inefficient 
design  of  foundation  brake  gear — the  other  four  being 

(i)  greater  loss  than  anticipated  in  coefficient  of  the 
brake  shoe,  due  to  the  higher  forces  developed, 

(2)  the  greater  mass  of  locomotive  which  was  un- 
braked, 

(3)  the  larger  brake  cylinder  volume  without  propor- 
tional provision  for  getting  the  air  into  the  brake  cylinder 
quickly, 

(4)  increased  length  of  time  in  which  to  get  the 
brakes  started  throughout  the  train,  due  to  longer  cars, 
which  means  greater  brake  pipe  volume  to  be  exhausted 
without  adequate  provision  being  made  in  increased  num- 
ber or  efficiency  of  quick  action  venting  devices  for  the 
purpose. 

All  of  these  five  causes  were  written  down  in  mv  note  book 
at  the  time  and  Avere  copied  therefrom  today,  and  I  know  you 
will  pardon  the  strong  sense  of  gratification  which  I  feel  in  the 
knowledge  we  now  have  that  each  one  of  these  was  thoroughly 
investigated  in  our  recent  experiments  in  brake  testing  at  Atlan- 
tic City  and  every  one  abundantly  confirmed.  In  fact,  a  modifica- 
tion of  any  one  of  these  factors  in  any  considerable  degree  evi- 
denced itself  by  such  a  wide  margin  as  to  be  indisputable.  It  is 
because  of  this,  that  what  is  to  follow  speaks  forth  with  such 
assurance,  and  I  have  no  hesitation  in  saying  with  a  period  at 
the  end  of  the  statement ;  that  any  violation  of  the  principles 
laid  down  will  result  in  inefficiency  and  loss. 

I  can  imagine  some  people  saying  that  it  will  cost  con- 
siderable money  to  properly  construct  trucks  and  foundation 
brake  gear  to  do  what  you  are  asking,  to  sav  nothing  of  manv 
changes  on  equipment  already  existing.  This  I  grant,  but  it 
costs  money  to  do  anything  and  when  money  is  advisedlv  and 
intelligently  spent,  as  it  would  be  in  this  case,  the  return.s  much 
more  than  compensate  for  the  expenditure.  In  fact,  this  is  the 
basis  of  all  business  and.  thank  God,  in  spite  of  the  demagogue 
and  the  pessimist  we  still  have  a  few  men  with  us  who  are  big- 
enough  and  broad  enough  to  see  that  progress  can  only  be  made 
by  spending  money  to  develop  and  utilize  exceptional  ability  in 
any  direction,  thus   capitalizing  that  wonderful  attribute  of  the 
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liunian  beins^"  which  sees  that  ihe  height  already  obtained  is  but 
a  stepping  stone  to  a  still  higher  plane. 

Among  the  smallest  influences  of  progress  and  development 
are  those  people  who  do  not  possess  a  proper  sense  of  propor- 
tion between  the  great  and  small.  They  strain  at  a  gnat  and 
swallow  a  camel,  and  become  so  blinded  by  the  mote  in  their  eye 
that  they  do  not  see  the  wonderful  possibilities  and  gain,  in  all 
senses,  in  that  great  beam  of  propulsion  in  any  improvement 
which,  figuratively  speaking,  makes  two  blades  of  grass  grow 
where  one  grew  before.  This  is,  however,  a  fraility  of  human 
nature  in  many  respects,  for  a  man  is  concerned  only  with  that 
which  immediately  concerns  him.  and  if  his  particular  duty  is 
concerned  with  keeping  down  troubles,  or  short-comings,  or 
worries,  he  is  apt  to  magnify  these,  losing  sight  entirely  of 
the  greater  gain  and  benefit,  and  with  one  full  swipe  he  would 
make  these  impossible  by  eliminating  that,  which  he  supposed 
caused  them,  without  the  slighest  compulsion  or  consideration 
that  in  doing  so  it  would  carry  with  it  the  very  benefits  and 
advancement  for  which  the  improvement  was  made.  And  bear 
in  mind  only  too  often  it  is  what  }ic  iniagiiics  to  be  the  cause 
(which  may.  in  fact,  be  only  the  prime  mover")  the  real  cause 
of  the  trouble  bci)ig  that  which  comes  in  between  this  cause  and 
the  result.  This  is  what  is  usually  called  the  line  of  least 
resistance,  and  I  doubt  if  there  is  any  expression  in  the  English 
language  which  is  more  truly  expressive ;  certainly  there  is  none 
which  more  surely  determines  the  state  in  which  the  advocate 
will  continue  to  exist,  namely,  a  hewer  of  wood  and  a  drawer 
of  water,  even  if  it  does  not  sooner  or  later  end  in  sinking  into 
a  state  closely  approaching  innocuous  desuetude. 

I  do  not  intend  here  to  advance  any  cause  by  special  plead- 
ing, or  to  assume  that  all  complaints  or  opposition  are  invalid 
or  unjustified,  but  I  do  most  emphatically  advocate  and  insist 
that  the  complaints  be  valid  and  justified,  and  to  be  this,  they 
must  be  directed  against  that  which  is  at  fault  and  substantial 
evidence  advanced  in  support  of  the  position  taken.  Assertion. 
as  such,  has  no  validity  to  him  who  does  not  accept  it,  but  a 
fact  is  stronger  than  the  strongest  intellect  and  no  man  entrusted 
with  supervising  the  great  development  of  our  railroads  should 
accept  unsupported  assertions  as  conclusive  evidence  of  good  or 
"bad    of    those    things    which    go    to    make    up    the    wonderful 
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mechanism  of  this  great  factor  of  civihzation.  Right  here  I 
presume  to  offer  a  word  of  advice  to  you  gentlemen  whose  duty 
it  is  to  pass  upon  reports  and  information  regarding  the  equip- 
ments on  your  raih'oads,  and  fJiis  is  to  generally  take  an  asser- 
tion of  faiktre  or  trouble  of  a  particular  unit  of  the  apparatus 
employed  by  you  as  proving  the  contrary  to  what  is  often  tacked 
on  to  the  assertion,  namely,  that  the  apparatus  is  no  good,  or 
detrimental.  In  most  cases  you  will  find  that  this  fault,  or  fail- 
ing, is  an  exception  to  the  general  performance  of  the  device, 
or  apparatus  and,  therefore,  that  in  the  main,  the  performance 
is  all  that  was  promised  or  to  be  expected.  In  other  words,  on 
occasional  failure  only  proves  that,  in  general,  things  are  as  they 
should  be;  while  the  failures  mentioned  may,  if  run  down,  be 
found  chargeable  to  circvnnstances  over  which  the  designer  had 
no  control,  and  whose  existence  need  not  exist  if  its  effect  on 
is  all  that  was  promised  or  to  be  expected.  In  other  words,  an 
not  sufficient  to  make  a  man  see  double.  What  I  am  trying  to 
get  at  is  that  troubles  and  short-comings,  inconveniences,  and 
ups  and  downs,  have  existed  since  the  coming  into  existence  of 
railroads,  and  it  is  fortunate  for  all  of  us  here  that  this  is  so, 
for  if  the  bringing  into  existence  of  any  thing  brought  with  it 
the  property  of  being  automatic  as  to  desired  results,  there 
would  be  little  use  for  most  of  us. 

The  easiest  way  to  eliminate  an}-  trouble  or  inconvenience 
is  to  eliminate  its  cause,  Avhatever  the  primary  reason  for  its 
existence  may  be,  no  matter  what  virtues  go  with  it.  He  who 
kills  the  goose  that  lays  the  golden  egg  will  not  be  troubled 
thereafter  by  the  care  of  the  goose;  neither  will  he  be  troubled 
bv  the  possession  of  golden  eggs.  Some  of  the  people,  however, 
to  whom  we  owe  our  present  state  of  civilization  and  progress, 
do  not  believe  in  killing  the  goose.  They  would  rather  remove 
to  the  greatest  practical  degree  the  abuses  which  produce  the 
trouble,  or,  failing  this,  discount  the  troubles  for  the  reason  that 
the  benefits  realized  vastly  more  than  compensate  for  the  unde- 
sirable and  detrimental  things  that  must  to  more  or  less  degree 
accompany  anything,  no  matter  how  good  it  may  be.  It  is 
because  of  the  fact  that  in  brake  and  foundation  gear  design, 
we  have  the  source  of  manv  of  the  troubles,  and  much  of  the 
inefficiency  of  air  brakes,  that  I  attempt  this  analysis  tonight. 

As  I  have  found  fault  myself  with  the  composition,  or  man- 
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ner  in  ^^•hich  this  paper  is  written,  I  feel  I  must  beg  your 
indulgence  in  this  respect  at  least  for  tonight.  I  have  particular 
reference  to  some  looseness  of  expression  and  conijpction,  but 
to  have  avoided  this  would  have  taken  more  time  than  I  had 
at  my  disposal,  and  would  probably  so  lengthen  the  paper  as 
would  have  more  severely  tried  your  patience  than  I  fear  I  shall 
even  now  do. 

In  a  discussion  of  the  subject  of  braking  "power"  we  are 
ham]iered  at  the  outset  with  the  same  difficulty  that  has  been 
the  case,  and  still  is,  with  many  problems  in  air  brake  engineer- 
ing: that  is,  the  absence  of  a  hitching-post  or  standard  criterion 
and  by  the  general  vagueness  and  ambiguity  of  our  engineering 
terms.  This  may  be  due  to  the  fact  that  up  to  a  few  years  ago, 
the  air  brake  business  was  simply  a  business  and  not  an 
engineering  or  scientific  development.  It  was  largely  a  ques- 
tion of  rule  of  thumb,  or  cut  and  try,  and  such  methods  are  not 
conducive  to  standards.  In  the  past  few  years,  however,  the 
development  has  been  very  largely  along  strictly  engineering 
or  scientific  lines,  and  many  of  our  problems  have  been  reduced 
to  an  engineering  or  scientific  basis,  but  still  there  are  some 
w^ith  which  it  is  not  the  case,  and  this  "braking  power''  question 
is  one  of  them. 

Definitions   of   Braking   Power. 

AMien  one  attempts  to  consider  this  question,  he  is  con- 
fronted at  the  outset  by  the  realization  that  "per  cent  braking 
power"  by  itself  is  vague,  indefinite,  and  ambiguous,  for  unless 
the  context  clearly  brings  out  the  intended  meaning,  "per  cent 
braking  power"  may  mean  the  ratio  of  the  shoe  pressure  to  the 
weight  of  the  car,  and  this  either  for  service  or  emergency,  or 
both,  or  it  may  be  intended  to  mean  the  ratio  of  the  retarding 
force  to  the  weight  of  the  car,  and  this  again  can  be  for  either 
service  or  emergency,  or  both.  Still,  again,  it  may  mean  the 
former  of  the  preceding  less  certain  assumed  losses  of  brake 
rigging,  etc.  Again,  "per  cent  braking  power"  and  "braking 
power"  are  often  used  synonymously,  although  the  latter,  strict- 
ly speaking,  applies  only  to  shoe  pressure,  that  is,  total  cylinder 
pressure  times  the  leverage  ratio,  which  does  not  necessarily 
have  any  fixed  relation  to  the  weight  of  the  car.  while  "per  cent 
braking  power"  does.     Thus  it  will  be  seen  that  in  using  this 
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expression,  one  must  be  careful  to  state  the  extent  in  which  it 
is  to  be  taken  by  surrounding  it  with  a  context  sufficiently  ex- 
planatory to  clearly  define  and  limit  the  speaker's  meaning'. 

It  wuU  be  observed  that  the  writer  is  starting  out  by  draw- 
ing distinctions  and  it  is  his  intention  to  do  so  all  the  'vvcy 
through  this  discussion,  for  the  prevailing  misunderstandings 
and  improper  installations  are  due  either  to  not  knowing  or  not 
observing  these  distinctions.  In  a  general  way  most  of  what  the 
writer  has  to  say  is  quite  Avell  known  in  the  braking  art;  for 
instance,  possibly  all  the  terms  are  quite  familiar,  in  fact,  so 
familiar  that  I  often  hear  them  expressed  readily  and  easily  in 
a  discourse,  first  in  one  sense  and  then  another  and  with  little 
apparent  difficulty  in  making  at  least  some  of  them  fit  the  con- 
dition whatever  it  may  be,  while  gracefully  ignoring  the  rest, 
and  it  is  to  avoid  this  and  to  try  to  correlate  and  connect  the 
whole  that  is  the  writer's  endeavor.  Hence,  the  necessity  for 
observing  the  close  distinctions,  interrelation  and  interdepen- 
dence of  one  tlfing  upon  another  which  is  shown  here.  This 
subject  cannot  be  considered  in  part.  It  must  be  taken  as  a 
whole,  or  chaos  in  some  degree  is  the  result. 

Braking  Power  and  Braking  Ratio. 

It  would  seem  when  considering  a  brake  installation  that 
the  term  ''braking  power"  or  braking  ratio,  might  properly  be 
employed.  Preferably  braking  ratio,  because  "braking  power" 
is  a  misnomer,  since  power  is  the  rate  of  doing  work  which  is 
not  even  a  factor  in  the  case  we  are  now  considering,  and  since 
even  when  applied  to  the  stopping  of  a  train,  no  fixed  relation 
exists  between  the  "braking  power''  and  the  length  of  stop.  If 
employed  when  considering  brake  performance,  it  can  only  be 
in  an  arbitrary  sense,  which  is  inexcusable  if  a  precise  and 
fundamental  term  can  be  employed. 

"Biaking  power"  is  nothing  but  air  brake  parlance,  for  it 
has  no  scientific  basis  and  is  not  a  convertible  term,  and,  except 
the  user  consciously  or  unconsciously  translates  the  expression, 
it.  has  no  practical  value.  In  the  writer's  judgement,  it  is  not 
a  sufficient  justification  for  its  use  to  say  that  its  various  usages 
are  understood  by  air  brake  engineers,  for  we  are  not  concerned 
about  convincing  them  as  to  the  utility  and  degree  of  earning 
DOwer  inherent  in  a  brake,  but  the  layman  to  whom,  if  we  are 
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to  convince  and  persuade,  we  must  employ  terms  which  naturally 
he  understands,   from  the  fact  that  they  are  not  arbitrary. 

That  is,  inasmuch  as  "braking  power"  and  retarding  force 
have  no  fixed  relation  to  each  other,  when  speaking  of  dissipat- 
ing the  energy  in  a  moving  train,  the  term  "braking  power"  is 
ambiguous,  since  the  actual  ratio  of  shoe  pressure  to  the  weight 
of  the  car  per  se  gives  but  little  information  as  to  the  actual 
length  of  stop,  so  it  would  seem  that  the  term  which  should  be 
employed  in  such  cases  should  indicate  the  retaring  force,  by 
this  meaning  the  stopping  force  actually  realized  and  not  the 
nominal  shoe  pressure  of  the  installation.  In  fact,  such  a  term 
is  now  used  in  brake  test  analysis,  for  the  factor  of  retardation 
is  the  ratio  between  the  average  actual  stopping  force  realized 
and  the  weight  of  the  car. 

Braking  Ratio  and  Factor  of  Retardation. 

The  confusion  arising  from  assuming  braking  ratio  and 
factor  of  retardation  to  mean  the  same  thing,  makes  it  desirable 
that  the  terms  should  be  clearly  defined,  and  then  it  will  be  seen 
that  the  former  is  better  adapted  for  use  when  considering 
brake  installations,  and  the  latter,  as  the  criterion  of  brake  per- 
formance. This  will  be  all  the  more  apparent  when  it  is  remem- 
bered that  uniformity  of  stopping  distances  cannot  be  assured 
for  any  given  car,  even  though  the  levers,  cylinder,  etc.,  are  of 
the  generally  accepted  proportions,  by  arbitrarily  prescribing- 
any  braking  ratio,  unless  three  other  factors  can  be  known 
and  insured,  namely,  time  to  get  the  required  cylinder  pressure, 
the  efficiency  of  the  brake  rigging,  and  the  coefficient  of  friction 
of  the  brake  shoe.  AVith  these  three  things  known,  the  per- 
centage of  so-called  ''braking  power,"  but  more  properly  brak- 
ing ratio,  which  must  be  used  to  produce  a  given  stop  from  a 
given  speed,  can  be  determined. 

In  general  practice,  however,  it  is  practically  impossible  to 
know  these  factors  when  contemplating  a  brake  installation, 
therefore,  nothing  more  than  an  arbitrary  percentage  can  be 
determined  upon.  This,  then,  is  as  far  as  one  can  go  when 
considering  what  percentage  of  "braking  power"  shall  be 
employed  for  general  service,  or  as  we  may  say,  arbitrarily 
determined  upon  in  order  to  have  a  w^orking  basis. 
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Standard  Braking  Ratio  for  Passenger  Service. 

It  is  obvious  that  a  number  of  things  may  have  to  be  taken 
into  account  in  fixing  what  this  base  shall  be.  For  example, 
among  the  many  things  we  have  to  consider  in  choosing  the  per- 
centage or  ratio  for  service  operation  is  one,  which  at  present 
should  be  the  determining  consideration,  namely,  that  a  ratio 
of  90  per  cent  is  commonly  accepted.  This  90  per  cent  for 
service  braking  is  predicated  upon  at  least  90  pound  brake  pipe 
pressure  being  carried — a  higher  pressure  than  this  being  only 
necessary  in  order  to  obtain  a  braking  ratio  in  emergency  appli- 
cations. If  less  than  90  pounds  is  carried,  it  is  self-evident  that 
less  than  90  per  cent  for  a  full  service  application  ( the  term  ser- 
vice application  now  being  used  in  the  sense  of  equalization, 
while  the  term  full  service  application  upon  which  the  90  per 
cent  is  predicated  is  with  reference  to  the  maximum  service 
traking  power  permissible  in  service  control  of  trains  ;  that  is  to 
say,  the  maximum  that  permits  of  a  flexible  brake  with  reason- 
able freedom  from  shocks,  wheel  sliding,  etc.)  will  result  and 
must  be  tolerated  for  the  reason  that  imiformity  in  interchange 
of  cars  either  on  the  same  road  or  with  other  roads  would  not 
be  practicable,  for,  obviously,  it  is  the  per  cent  on  the  highest 
cylinder  pressure  that  must  control  where  interchange  is  a  con- 
sideration and  in  general  to  base  the  maximum  braking  ratio 
upon  a  low  cylinder  pressure  (say,  lower  than  60  pounds) 
Avould  result  in  a  rough  brake. 

(For  the  sake  of  uniformity  of  installation  and  consequent 
operation  this  90  per  cent  should  be  obtained  with  a  reduction 
of  24  pounds  in  the  auxiliary  reservoir.) 

The  reason  the  expression  is  not  made  to  read  "90  per  cent 
braking  ratio  for  a  full  service  application"  is  because  the 
iinderlined  part  of  it  is  superfluous — since  it  is  above  stated  that 
90  per  cent  braking  ratio  is  a  ''full  service  application,"  for  this 
is  the  meaning  of  90  per  cent  as  the  maximum  service  braking 
ratio.  Also,  to  many  "full  service  application"  means  the 
equalizing  point  of  the  auxiliary  and  brake  cylinder,  which  has 
no  value  in  present  day  practice  as  it  is  so  variable,  being  50 
pounds,  if  70  pounds  brake  pipe  pressure  is  carried  and  the 
auxiliary  reservoir  and  brake  cylinder  are  of  proper  proportion, 
and  60  pounds  if  90  pounds  brake  pipe  pressure  is  carried.  Also 
^o  pounds  if  no  pounds  brake  pipe  pressure  is  carried  and  a 
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reducing  or  limiting  valve  used  on  the  brake  cylinder;  and, 
again.  86  pounds  if  the  PC  equipment  is  used  and  no  pounds 
brake  pipe  pressure  carried.  It  is  not  here  submitted  that  90 
per  cent  is  the  best  ratio,  only  that  at  present  there  are  many 
more  reasons  for  its  retention  than  there  are  for  an  endeavor 
to  change  it.  If  this  be  granted,  then  we  are  concerned  only 
with  the  phraseology  by  which  it  will  be  expressed. 

Xow  the  phraseology  includes  an  expression  of  cylinder 
pressure,  for  example,  "90  per  cent  braking  power  on  60  pounds 
cylinder  pressure"  and  so  on.  and  in  this  dissertation  it  is  set 
forth  how  ill-chosen,  vague,  and  confusing  this  expression  is, 
for  it  gives  more  information  than  is  required  zvhen  one  is  con- 
cerned only  with  the  question  of  zvhat  ratio  shoe  pressure  should 
bear  to  the  weight  of  the  car,  and  far  less  than  zvhat  it  should 
give  zvhen  one  is  concerned  with  an  actual  brake  installation, 
no  matter  whether  this  brake  installation  is  being  made  to  pro- 
duce a  specified  rate  of  retardation,  or  is  merely  to  equip  a  car 
with  a  brake. 

How  ridiculous  the  term  90  per  cent  braking  ratio  for  a 
full  service  application  (meaning  by  this,  the  equalizing  point 
of  auxiliary  reservoir  and  brake  cylinder)  is,  will  be  seen,  when 
to  one  man  this  is  50  pounds  cylinder  pressure;  another  60; 
another  86,  and  so  on,  either  and  all  being  full  service  applica- 
tions in  their  understanding  of  the  term.  Suppose  now  that  the 
cars  so  designed  for  the  90  per  cent  were  placed  in  the  same 
train  and  90  pounds  brake  pipe  pressure  carried,  the  full  service 
braking  ratio  on  the  first  mentioned  would  be  no  per  cent;  the 
second  90  per  cent;  on  the  third  it  would  be  70  per  cent.  (Quite 
a  conglomeration  of  braking  ratios.)  Contrast  this  with  the 
term  90  per  cent  for  maxium  service  braking  ratio,  predicated 
upon  the  cylinder  pressure  obtained  from  a  fall  of  24  pounds 
in  the  auxiliary  reservoir.  From  this  absolute  uniformity  of 
braking  ratio  must  result  in  a  train  no  matter  zcJiaf  the  actual 
cylinder  pressure  may  be. 

This  should  make  clear  that  the  term  "full  service  braking 
power"  has  no  more  precise  meaning  than  has  the  term  "60 
pounds  cylinder  pressure."  since  neither  is  limited  to  one  mean- 
ing or  interpretation,  while  no  one  can  get  more  than  one  mean- 
ing out  of  the  expression.  90  per  cent  as  the  maximum  braking 
ratio  of  the  service  brake. 
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When  once  ifis  understood  that  the  90  per  cent  braking" 
ratio  has  been  determined  upon  as  the  maximum  permissible 
(for  reasons  stated  elsewhere)  for  "station  stop"  brake  per- 
formance ;  and,  when  reaching  the  necessity  for  working  this  out 
for  concrete  application,  that  24  pounds  reduction  in  auxiliary 
reservoir  pressure  is  fixed  upon  as  the  most  desirable  quantity 
from  which  to  realize  it  (this  also  for  reasons  stated  elsewhere)  ; 
the  confusion  arising  from  mixing  maximum  service  braking" 
ratio  and  equalization  between  auxiliary  reservoir  and  brake 
cylinder  will  disappear.  Both  have  been  termed  loosely  full  service 
brake  applications  but  do  not  necessarily  have  any  connection 
with  each  other,  as  the  latter,  for  instance,  may  result  when 
only  50  pounds  cylinder  pressure  is  obtained,  which  may  not 
give  anything  near  the  90  p^r  cent  braking  ratio.  In  other 
words,  in  one  case,  one  deals  with  braking  ratio  per  se  and  in 
the  other  with  cylinder  pressure  per  se  and  the  quantity,  that  is, 
value,  of  the  latter,  has  nothing  to  do  with  what  braking  ratio  is 
best  or  permissible  for  "service"  braking.  In  speaking  of  braking 
ratio  for  service  work  I  am  not  talking  of  "all  a  man  can  get'^ 
but  of  what  he  should  get  and  how  it  should  be  got  to  have 
a  brake  of  maximum  efficiency,  all  things  considered. 

The  other  controllable  element  as  stated  above  that  enters 
into  the  primary  factors  of  uniformity  in  braking  effect  is  that 
of  time ;  that  is  to  say,  the  time  to  make  the  24  pounds  reduc- 
tion, and  the  time  to  realize  90  per  cent  braking  ratio  should 
be  predetermined  and  long  enough  to  insure  such  a  sufficiently 
slow  development  of  the  braking  ratio  as  will  avoid  severe 
bunching  of  the  train,  which,  due  to  a  more  rapid  rate  of  fall 
at  the  front  of  the  train,  w^ould  occur  if  not  provided  against. 
It  has  been  found  that  if  the  90  per  cent  braking  ratio  is 
realized  with  a  24  pound  reduction  in  7  seconds,  all  the  smooth- 
ness of  operation  necessary  is  obtained.  Therefore,  7  seconds 
should  be  the  time  fixed. 

The  90  per  cent  braking  ratio 
The  24  lb.  auxiliary  reservoir  reduction 
The  7  seconds  time  in  which  to  get  this  braking  ratio 
given  by  the  writer  as  requirements  are  generally  accepted,  or, 
if  not  accepted,  are  generally  used  in  brake  practice  todays 
therefore,  it  is  not  the  intention  to  start  anything  new  or  upset 
things,  in  these  respects,  but  to  get  the  whole  matter  down  to 
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a  precise  and  systemmatic  statement  and  make  known  the  rea- 
sons and  establish  a  base  for  brake  installations  and  foundation 
brake  gear  which  shall  be  common  to  all.  If  the  base  here  laid 
down  is  followed,  uniformity  of  braking  ratio  is  bound  to 
result,  as  the  quantity  varies  only  as  the  brake  pipe  pressure 
varies,  whereas  if  some  one  uses  the  equalizing  point  from,  say, 
70  pounds  pressure  as  a  base  for  90  per  cent  braking  ratio 
simplv  because  this  90  per  cent  is  recommended,  the  cars  so 
braked  will  not  operate  harmoniously  with  others  for  which  a 
higher  auxiliary  reservoir  pressure  was  employed  as  a  base  from 
wdiich  to  calculate  the  braking  ratio. 

The  terms  and  method  here  recommended  have  the  addi- 
tional virtues  of  being  the  only  ones  that  can  be  generally  ap- 
plied, that  is  to  say,  they  will  fit  all  equipments,  whereas  if 
cylinder  pressure  is  employed  one  will  have  to  keep  constantly 
in  mind  that  the  cylinder  base  may  vary  for  each  equipment. 
For  instance,  if  we  say  90  per  cent  on  60  pounds  cylinder  pres- 
sure, for  the  PC  it  will  be  60/86  of  90,  and  for  an 
equipment  where  50  pounds  was  realized,  the  statement  would 
have  to  be  50/60  of  90,  and  so  on.  As  it  is  self  evident  that 
the  90  per  cent  braking  ratio,  if  brakes  are  to  operate  harmoni- 
ously in  the  same  train  all  must  obtain  this  90  per  cent  at  the 
same  rate  and  for  the  same  reduction,  and  this  reduction  by  a 
practically  unanimous  consent  is  24  pounds,  it  would  seem  that 
there  is  not  even  room  for  debate  as  to  the  advisability  from 
an  engineering  standpoint  of  using  the  expression  that  covers 
all  cases,  namely,  90  per  cent  realized  from  a  reduction  of  24 
pounds  in  the  auxiliary  reservoir  pressure.  Of  course,  it  is 
understood  that  no  matter  in  what  round  about  way  the  90 
per  cent  braking  ratio  is  expressed  that  it  finally  comes  back 
to  what  is  here  proposed  ;  and,  therefore,  the  expression  advocated 
does  not  change  the  values  of  any  of  the  terms  or  any  condi- 
tions, simply  wipes  out  a  little  of  the  useless  verbiage  and  there- 
fore simplifies  the  whole  proposition  to  all  those  whom  habit 
has  not  enslaved  or  who  are  new  to  the  discussion. 

Two  Phases  of  Problem. 

To  permit  of  an  intelligent  understanding  and  application 
of  what  is  involved  in  the  term  "braking  power,"  we  are  com- 
pelled to  divide  it  into  two  divisions — one  dealing  strictly  with 
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brake  designs  and  installations,  and  the  other  only  with  the 
stopping  of  trains,  since  the  former  involves  only  determinate 
factors,  while  the  latter  involves  extremely  variable  phenomena 
which  can  only  be  compensated  for  in  any  measure  by  varying 
the  nominal  braking  ratio  proportionately  to  the  losses  to  be 
expe\:ted  in   any   particular   installation. 

Retardation  Phase. 

The  factors  always  involved  in  the  consideration  of  the 
latter,  or  retardation  phase  of  the  question  are:  the  time  in 
which  the  cylinder  pressure  is  obtained,  the  ultimate  and  con- 
tinuous pressure  realized,  the  efificiency  of  the  foundation  brake 
rigging,  and  the  coeifficient  of  the  brake  shoe,  that  is  to  say,  the 
mean  coefficient  of  friction  realized  throughout  the  stop.  Obvi- 
ously, the  brake  apparatus  which  realizes  the  highest  cylinder 
pressure  in  the  shortest  time  and  is  the  most  vmiform  in  its 
action,  is  the  best  brake  apparatus,  and  as  there  is  an  apparatus 
which  fulfills  all  present  requirements  in  this  respect,  it  may 
be  said  that  this  is  a  fixed  quantity — that  foundation  brake  gear 
having  the  highest  elBciency,  other  things  being  equal,  is  the 
best  foundation  brake  gear,  and  as  this  is  purely  a  matter  of 
design,  this  may  also  with  reason  be  pronounced  a  fixed  quan- 
tity ;  all  the  more  so  since  we  have  designs  in  which  the  output 
is  almost  equal  to  the  input.  In  the  brake  shoe  we  are  con- 
fronted with  the  extreme  problem  as  regards  securing  uniform- 
ity of  retarding  force,  for  the  performance  of  this  element  of 
the  brake  apparatus  is  extremely  variable,  it  having  a  range 
of  over  300  per  cent  according  to  conditions  and  circumstances. 
The  performances  of  the  shoe  depends  essentially  upon  its  tem- 
perature ;  its  effectiveness  increasing  with  the  temperature  up 
to  the  critical  point  and  then  decreasing  until  the  molten  point 
is  reached  (which  is  as  far  as  we  need  to  consider  here),  or 
until  such  rapid  abrasion  takes  place  as  to  virtually  present  a 
fresh  contact  surface  which  prevents  the  temperature  rising 
further  as  would  otherwise  be  the  case.  This  temperature  in 
turn  depends  upon  three  factors:  (i)  upon  the  pressure  per 
square  inch  of  the  shoe  area  in  actual  contact;  (2)  the  speed  at 
which  this  area  is  being  traversed  by  the  other  contacting  factor 
(that  is,  the  wheel),  and  (3)  the  time  the  rubbing  surfaces  (that 
is,  the  shoe  and  the  wheel)  are  in  contact.     If  this  be  true,  then 
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the  performance  of  the  brake  shoe  is  likewise  affected  by  the 
three  factors  mentioned,  not  directly,  but  indirectly,  that  is,  by 
the  heat  generated. 

To  prevent  an  apparent  contradiction,  of  what  has  been 
stated  in  the  preceding  paragraph  regarding  the  brake  shoe, 
by  a  reference  to  some  particular  stop,  the  writer  desires  to 
state  that  all  the  factors  mentioned  are  actually  present  in  any 
train  stop,  but  since  some  of  them  may  be  working  in  one  direc- 
tion and  some  in  another,  the  actual  effect  may  be  a  constant 
as  far  as  the  coefficient  of  friction  is  concerned.  For  example, 
the  effect  of  time,  unless  neutralized,  is  to  lower  the  coefficient 
of  friction ;  the  effect  of  reducing  the  speed,  unless  neutralized, 
is  to  increase  the  coefficient  of  friction  ;  obviously,  then,  the  net 
result  may  be  an  increasing,  a  decreasing,  or  a  constant  coeffi- 
cient of  friction  throughout  the  stop,  or  all  of  these  may  occur 
at  different  times  during  a  single  stop. 

The  foregoing  paragraph  has  been  inserted  because  while 
the  preliminary  draft  was  being  prepared,  it  was  stated  that  the 
preceding  paragraph  was  contradicted  by  actual  test  records. 
The  reverse,  however,  is  the  case,  and  this  will  be  clear  after 
the  reflection  that  a  combination  of  factors  may  apparently 
contradict  the  presence  of  any  or  all  that  have  produced  the 
observed  result.  For  instance,  if  the  seven  colors  of  the 
spectrum  are  mixed  together,  white  will  result,  which  on  the 
face  of  it,  contradicts  the  presence  of  red,  or,  in  fact,  any  of 
the  other  colors,  but  they  are  there  just  the  same,  and  he  who 
deals  with  the  subject  of  colors  must  take  this  into  considera- 
tion just  as  the  man  who  expects  to  employ  his  talents  in  brake 
design,  has  to  have  in  mind  all  the  phenomena  involved  in  train 
braking. 

From  these  considerations,  namely,  time,  cylinder  pressure, 
efficienc}^  of  brake  rigging,  performance  of  brake  shoe,  it  fol- 
lows, as  above  stated,  that  the  nominal  braking  ratio  of  the 
installation  has  no  fixed  bearing  upon  the  actual  retarding  force 
realized  when  it  comes  to  stopping  a  train,  that  is  to  say,  it 
gives  no  direct  or  conclusive  information  as  to  the  length  of 
stop. 

Installation  Phase. 
When   considering   in   a   general   way   the   installation   of  a. 
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brake  on  a  vehicle,  it  is  necessary  only  to  employ  a  ratio  of 
brake  shoe  pressure  to  empty  weight  of  car  which  engineering 
practice  and  experience  have  determined  as  most  desirable  and 
this  either  for  service  or  emergency  operation,  or  both.  Whereas, 
when  it  is  desired  to  make  an  installation  in  which  a  certain 
rate  of  retardation  in  miles  per  hour  per  second  is  desired,  or 
in  which  a  certain  stopping  distance  is  specified,  it  is  essential 
that  the  other  factors  must  all  be  known,  or  fixed  upon,  before 
the  braking  ratio  per  se  is  even  considered. 

Some  may  contend  (which  contention  might  be  pertinent, 
viewed  from  a  manufacturing  standpoint)  that  we  are  only 
concerned  with  a  recommendation  as  to  what  the  braking  ratio 
for  a  brake  installation  should  be.  There  was  some  justification 
for  this  until  a  few  years  ago,  but  since  that  time,  many  cases 
have  been  entirely  of  the  other  class,  as  for  instance,  the  Inter- 
borough,  where  the  question  was,  how  much  time  could  be  saved 
on  their  schedules — the  New  York  Central,  where  the  considera- 
tion was  a  1 200- foot  stop — the  Pennsylvania  Railroad,  where 
the  most  efficient  brake  was  the  consideration,  service  and  all 
other  factors  being  considered,  and  the  Xew  York  Municipal 
Railway,  where  the  actual  rate  of  retardation  in  miles  per  hour 
per  sec.  on  the  loaded  weight  of  the  car,  both  in  service  and 
emergency  and  at  different  speeds,  is  specified.  In  fact,  wher- 
ever the  question  of  performance  of  brakes  is  concerned,  as  in 
brake  tests,  safe  and  efficient  service,  the  cylinder  pressure  from 
which  the  braking  ratio  is  obtained  is  the  last  thing  to  be  con- 
sidered, and  the  customary  statements  of  "90  on  60.  etc.,"  have 
little  more  application  to  the  matter  in  hand  than  has  the  length 
of  the  smoke  stack  to  the  diameter  of  the  drivers. 

To  better  illustrate,  let  us  take  an  example  that  may  carry 
our  minds  away  from  that  line  of  thought  which  is  clouded  by 
usage  and  customary  thinking.  Suppose  we  take  the  building 
of  a  car,  first  comes  the  thought  of  building  the  car,  second, 
what  its  capacity  shall  be,  and,  third,  the  details  of  its  construc- 
tion ;  but  to  a  different  individual  from  the  preceding,  or  if  it 
be  the  same  individual,  he  is  acting  in  an  entirely  different 
capacity,  other  considerations  enter,  but  primarily  neither  the 
other  fellow  nor  himself  starts  out  with  the  statement  "a.  car 
of  70,000  pounds  capacity  with  5x9  axle."  When  the  number 
and   size   of  axles   is   determined   upon,   it  must   be  along  with 
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many  other  details,  for  alone  this  would  g'ive  no  more  informa- 
tion than  the  mere  mention  of  the  capacity.  Thus,  when  he 
thinks  of  equiping  the  car  with  a  speed  control  system,  the  first 
thought  is  of  that  which  is  necessary  so  to  control  the  car;  the 
second  thought  is  what  ratio  of  hrake  shoe  pressure  to  the 
weight  of  the  car  will  best  serve  the  purpose,  all  things  con- 
sidered, and  the  whole  question  rests  right  here  until  this  is 
decided.  After  this  is  decided,  comes  the  question  of  cylinder 
pressure  and  many  other  details,  none  of  which  could  be  omitted 
any  more  than  the  cylinder  pressure  and  have  any  brake  design 
left. 

Sufficiency  of  An  Expression  of  Braking  Ratio. 

Having,  as  we  believe,  established  the  case,  viz.,  that  we 
are  confronted  and  concerned  with  two  entirely  separate  and 
distinct  phases  of  the  braking  problem,  that  is,  the  one  where 
where  it  is  simply  a  question  of  brake  installation,  and  the 
other,  where  it  is  the  much  broader  question  of  securing  a 
specified  or  required  retarding  force ;  or  more  concretely  one 
phase  as  viewed  by  the  car  designer  and  builder,  the  other  by 
those  concerned  with  efficient  train  braking,  we  may  now  state 
the  logical  and  practical  development  of  what  has  been  said, 
namely,  that  until  we  actually  reach  the  question  of  car  design, 
we  are  concerned  only  with  the  ratio  of  the  shoe  pressure  to 
the  weight  of  the  car.  That  is  to  say,  because  of  the  necessity 
for  having  a  base  from  which  to  work  for  cases  where  retarda- 
tion requirements  are  not  given,  we  must  fix  on  some  arbitrary 
percentage,  such  as,  60  per  cent  for  freight  service,  and  90  per 
cent  for  passenger  service,  or  we  would  have  no  starting  place 
when  we  come  to  a  brake  installation.  Moreover,  without  such 
a  base  the  result  would  be  a  hodge-podge  of  braking  per- 
centages. When  retardation  requirements  have  to  be  met,  the 
braking  ratio  required  must  be  left  until  other  factors  are  deter- 
mined upon. 

With  this  proposition  before  us.  it  will  be  clearly  seen  that 
no  matter  which  phase  we  are  considering,  the  question  of 
cylinder  pressure,  ratio  of  leverage,  etc.,  does  not  enter  until 
we  come  to  the  actual  ''lay  out"  for  a  brake  installation,  and 
thus   it   is  unnecessary   and   confusing  to  point  out  any  of  the 
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other  factors  involved  until  they  arise  from  the  nature  of  the 
case. 

It  will  not  be  sufficient  to  dismiss  what  this  discussion  is 
intended  to  bring  about,  namely,  the  question  of  using  braking 
ratio  without  mention  of  cylinder  pressure  initially,  by  the  state- 
ment that  every  one  knows  when  the  term  cylinder  pressure 
tacked  on  to  "braking  power"  means  anything  and  when  it  does 
not.  This  is  simply  begging  the  question  since  the  writer  con- 
tends (ist)  that  everybody  does  not  know,  (2nd)  that  those 
who  do,  often  use  it  and  confuse  those  who  do  not,  and  (3rd) 
that  to  couple  indiscriminately  the  two  terms  together  is  un- 
scientific and  exhibits  a  looseness  of  conception-  with  consequent 
neglect  of  principles  which  has  no  place  in  engineering  practice. 

From  these  considerations,  the  writer  would  suggest  that 
in  the  future  recommendations  should  be  for  some  arbitrary  per 
cent  braking  ratio  for  both  service  and  emergency  operations 
without  any  reference  whatever  to  the  cylinder  pressure  from 
which  it  is  to  be  realized — this  question  of  cylinder  pressure 
only  to  come  into  the  statement  when  we  can  no  longer  proceed 
without  it,  which,  obviously,  is  when  we  are  considering  some 
specified  brake  installation.  The  recommendation  I  would  sug- 
gest to  be  90  per  cent  braking  ratio  for  service  and  150  per  cent 
for  emergency,  it  being  understood,  of  course,  that  all  informa- 
tion required  by  those  concerned  with  brake  installations  will 
be  supplied  in  specifications  for  their  use. 

Independence  of   Braking  Ratio   ahd   Cylinder   Pressure. 

That  the  writer's  position  may  be  properly  understood  and 
the  value  of  the  suggestion  appreciated,  he  considers  it  desir- 
able to  add  the  following  matter,  as  it  reduces  the  foregoing  to  a 
concrete  engineering  basis. 

First  :  That  braking  ratio  per  se  has  nothing  what- 
ever to  do  with  cylinder  pressure.  This  will  be  more  clearly 
realized  when  it  is  considered  that  braking  ratio  is  nothing 
but  a  ratio  and  that  neither  of  the  terms  in  the  ratio  is 
cylinder  pressure — one  of  the  terms  being  shoe  pressure, 
the  other  the  weight  of  the  car. 

Second  :  That  neither  braking  ratio  nor  cylinder 
pressure  bears  any  fixed  relation  to  the  retarding  force 
developed. 
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Third  :  That  to  couple  braking  ratio  and  cylinder 
pressure  together,  unless  actually  laying  out  a  brake  installa- 
tion, is  confusing  and  misleading. 

Fourth  :  That  primarily  when  speaking  of  the  force 
necessary  to  control  a  train,  or  what  braking  ratio  it  would 
be  best  to  employ,  the  cylinder  pressure  is  not  a  factor,  but 
is  merely  one  of  the  many  details  that  later  come  into  the 
matter.  For  instance,  when  kind  of  brake  apparatus,  exist- 
ing practice,  or  car  design,  becomes  the  subject  for  con- 
sideration. 

Fifth  :  That  cylinder  pressures  for  the  service  operations 
of  the  brake  are  now  so  numerous  that  if  cylinder  pressure 
is  mentioned  at  all,  all  of  them  must  be  mentioned,  or  the 
particular  equipment  for  which  one  is  speaking  must  be 
specified  and  the  discussion  limited  to  this  particular  one. 

Sixth  :  That  if  it  is  considered  necessary  to  tack  the 
brake  cylinder  pressure  to  braking  ratio  whenever  this  is 
mentioned,  as  is  very  generally  done,  no  matter  whether 
speaking  of  train  control  or  brake  installation,  why  not 
also  mention  the  ratio  of  leverage  to  be  employed;  the 
ultimate  pressure  that  will  be  obtained  in  emergency  applica- 
tions, since  this  is  necessary  before  the  lever  designs  can  be 
made,  the  stresses  permissible  in  levers  and  rods,  the  piston 
travel  required  to  give  proper  shoe  clearance ;  and  any  other 
details  that  are  as  essential  to  the  brake  question  as  is  that 
of  cylinder  pressure. 

All  of  these  are  essential  factors  at  a  certain  stage  of  the 
consideration,  but  none  of  them  need  to  be  mentioned  to  assist 
in  the  discussion  of  what  braking  ratio  should  be  employed,  and 
since  not  needed  must  necessarily  make  the  discussion  more 
complex  and  unintelligible.  This  may  not  appear  so  to  the  man 
long  accustomed  to  using  "90  per  cent  braking  power  on  60 
pounds  cylinder  pressure"  in  the  same  sense  as  he  would  use 
a  symbol,  or  who  thinks  of  it  as  he  would  a  single  term,  either 
of  which  make  it  mean  something  dififerent  to  him  from  what 
it  may  mean  to  another,  but  the  writer  has  found  by  tedious 
experience  that  if  he  can  keep  the  two  separated  when  discuss- 
ing brake  phenomena,  such  as  wheel  sliding,  long  and  short 
stops,  etc.,  that  much  more  rapid  headway  can  be  made  to  a 
clearer    and    more    intelligent    comprehension    that   90   per   cent 
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braking  ratio  is  90  per  cent  braking  ratio  irrespective  of  the 
cylinder  pressure,  and  is  also  able  to  dodge  the  most  terrifying 
Cjuestion  he  now  has  to  frequently  answer,  namely,  "Why  is  it 
that  86  pounds  cylinder  pressure  will  not  slide  more  wheels 
than  60?" 

From  the  foregoing,  it  will  be  seen  that  as  far  as  train 
control  is  concerned,  we  are  (ist)  concerned  with  the  braking 
ratio  required,  desired,  or  permissible,  and  (2nd)  with  all  the 
factors  required  to  obtain  the  braking"  ratio  determined  upon,  in 
which  among  many  other  things  brake  cylinder  pressure  is 
involved. 

It  is  evident  then  that  braking  ratio  is  independent  of 
cylinder  pressure  and  consequently  the  expression  is  made  con- 
fusing by  mention  of  cylinder  pressure  until  required  and  may 
even  be  harmful,  as  is  evidenced  by  the  fact  that  some  recom- 
mendations as  they  stand  (calling  for  90  on  60.  80  on  60,  etc.) 
prohibit  the  employment  of  the  PC  equipment,  since  it  obtains 
only  about  63  per  cent  braking  ratio  on  60  pounds  cylinder  pres- 
sure although  its  maximum  service  braking  ratio  is,  of  course, 
90  per  cent. 

The  suggestion  that  we  leave  off  the  expression  of  cylinder 
pressure  when  speaking  of  braking  ratio  clears  the  question  of 
all  confusion ;  while  fixing  on  some  specific  figure  gives  this 
ratio  a  definite  value  and  affords  a  working  basis,  or  starting 
point,  for  general  brake  installations,  but  even  this  only  affords 
a  means  for  discussing  in  a  general  way  the  question  of  braking 
ratio,  its  chief  merit  in  this  connection  being  that  it  is  free  from 
the  term  which  misleads,  misleading  because  it  must  give  the 
impression  either  that  cylinder  pressure  is  indispensable  to  the 
expression  of  braking  ratio,  or,  that  by  its  statement  the  expres- 
sion is  made  full  and  complete,  or  both  these,  whereas,  as  a 
matter  of  fact,  in  neither  case  is  it  so. 

Proposed  Standard  Recommendation. 

With  regard  to  the  suggestion  that  90  per  cent  braking 
ratio,  obtained  by  a  24  pound  reduction  in  the  auxiliary  reservoir 
pressure,  be  recommended  as  the  most  logical  I  may  say  that 
it  is  not  the  writer's  intention  to  inquire  fully  into  the  question 
of  whether  or  not  the  long  used  and  generally  accepted  90  per 
cent  braking  ratio  for  service  applications  is  either  the  scientific 
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percentage  or  the  best  practicable  percentage.  Personally,  lie 
believes  this  to  be  the  case  and  can  furnish  very  good  evidence 
that  this  is  so,  but  \\hether  so  or  not,  it  would  be  a  very  hard 
task  in  the  first  place  to  change  it,  and,  in  the  second,  the  sup- 
planting percentage  would  have  to  demonstrate  marked  superior- 
ity before  it  would  be  considered  worth  while  to  make  the 
attempt  to  change,  and.  certainly,  before  it  would  be  accepted. 
This  is  supposing  that  the  change  would  be  great.  If  it  would 
not  be  so,  it  certainly  does  not  deserve  consideration. 

Briefly,  my  reasons  for  suggesting  that  90  per  cent  braking 
ratio  be  recommended  as  the  standard  are : 

First  :  90  per  cent  has  been  a  common  standard  for 
years  and,  therefore,  requires  that  sufBcient  reasons  be 
advanced  to  justify  a  change  and  the  writer  knows  none. 

Secoxd:  This  percentage  braking  ratio  happens  to  be 
the  critical  point  for  the  installation  of  new  apparatus  and 
any  recommendation  which  calls  for  higher  than  90  per  cent 
braking  ratio  for  a  full  service  brake  application  w'ould  be 
open  to  the  charge  of  requiring  increased  expense  and 
troubles  which  appear  prohibitive. 

Third:  By  keeping  the  braking  power  down  to  90 
per  cent  for  a  full  service  brake  application,  it  is  possible 
to  obtain  a  safe  and  satisfactory  margin  between  maximum 
service  and  maximum  emergency  braking  ratio. 

If  the  foregoing  is  accepted  as  correct  reasoning,  we  have 
then  reached  a  starting  point  in  the  endeavor  to  accomplish  the 
purpose  as  expressed  above,  namely,  that  90  per  cent  braking 
ratio  be  declared  as  the  standard  maximum  braking  ratio  for 
•service  applications.  If  this  be  accepted,  then  the  writer  would 
suggest  that,  with  a  pneumatic  brake,  this  90  per  cent  be 
■obtained  by  the  reduction  of  24  pounds  pressure  in  the  auxiliary 
reservoir.  This  reduction  to  be  caused  by  a  flow  of  air  at  an 
approximately  uniform  rate  from  the  auxiliary  reservoir  to  the 
"brake  cylinder,  this  rate  to  be  such  that  the  time  of  obtaining 
it  is  7  seconds. 

These  three  requirements  cover  all  with  which  we  are  con- 
cerned in  the  design  and  installation  of  the  air  valves.  From 
these  we  may  go  on  to  the  leverage  ratio  that  should  be  con- 
sidered standard  and  the  cylinder  pressure  upon  which  this  per- 
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centage  of  braking  ratio  should  be  based,  but  these  are  derived 
factors  and  not  fundamental  factors,  since  the  leverage  ratio 
permissible  is  determined  by  the  car  and  truck  construction  and 
by  the  kind  of  foundation  brake  rigging  employed;  while  the 
cylinder  pressure  upon  which  the  90  per  cent  braking  ratio  must 
be  based  is  determined  by  various  other  considerations,  such  as, 
type  of  brake  equipment,  class  of  service,  etc.  Please  observe 
that  the  writer  is  not  concerned  with  any  specified  set  of  figures, 
for  he  is  willing  to  accept  any  change  in  these  that  shall  be 
shown  to  have  greater  warrant  than  those  submitted.  What  he 
is  concerned  with  is  the  adoption  of  some  criterion  or  standard 
that  will  prevent  many  of  the  present  vagaries  and  conflicting. 
propensities.  In  other  words,  he  desires  that  we  may  be  able  to 
say  "that  after  due  deliberation  and  consideration  of  all  the 
interests,  conditions,  and  other  considerations,  such  and  such 
a  standard  has  been  adopted  and  before  you,  whoever  it  may  be, 
can  hope  for  the  acceptance  of  what  you  propose  you  must 
attack  the  standard  and  demonstrate  that  it  can  be  obsoleted  and 
conditions  improved  by  the  acceptance  of  your  proposition." 

Assuming  now  that  90  per  cent  braking  ratio  is  accepted 
as  the  standard  for  service  brake  operations,  the  solution  of  the 
braking  ratio  problem  for  emergency  applications  is  simple  and 
must  proceed  along  certain  definite,  and  not  to  be  varied  from, 
lines,  for  only  two  avenues  are  open  for  its  accomplishment, 
namely,  (ist)  by  an  increase  in  cylinder  pressure  and  (2nd)  by 
an  increase  in  brake  piston  area.  The  method  by  an  increase 
in  brake  cylinder  volume  is  susceptible  of  accomplishment  in 
two  different  ways — (i)  by  increasing  the  auxiliary  reservoir 
pressure  until  at  equalization  with  the  brake  cylinder  the  desired 
emergency  braking  ratio  be  obtained,  and  (2)  by  an  increase 
in  stored  volume  to  such  a  degree  that  at  its  equalization  into 
the  brake  cylinder  the  pressure  required  to  give  the  emergency 
braking  ratio  will  be  obtained.  As  a  corollary  from  these  two, 
it  is  evident  that  it  may  be  advisable  in  some  cases  and  necessary 
in  others  that  both  of  them  be  employed. 

With  regard  to  the  second,  namely,  increase  of  brake  piston 
area,  it  is  plain  that  to  increase  the  piston  area  by  an  increase 
in  the  diameter  of  a  single  piston  would  change  the  service 
standards  of  ratio  and  time,  and  therefore,  this  is  manifestly 
not  a  permissible  method.     \\'e  arc  reduced  to  the  necessity  of 
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using  an  additional  brake  cylinder  of  such  area,  pressure  con- 
sidered, that  the  desired  emergency  braking  ratio  will  be 
obtained. 

The  conclusion  from  these  statements  is  that  90  per  cent 
braking  ratio  obtained  from  24  pounds  reduction  of  auxiliary 
reservoir  pressure  once  being  accepted,  the  means  and  method 
of  obtaining  the  emergency  braking  ratio  is  absolutely  fixed. 
Reflection  will  also  show  that  the  quantity  of  emergency  brak- 
ing ratio  may  be  unlimited,  if  it  be  obtained,  by  an  increase  of 
auxiliary  reservoir  pressure.  The  practical  limit  is  determined 
by  what  brake  pipe  pressure  may  be  carried.  For  instance,  if 
the  90  per  cent  braking  ratio  was  based  upon  60  pounds  cylinder 
pressure  and  the  60  pounds  cylinder  pressure  was  obtained  by  a 
24-pound  reduction,  it  is  plain  that  the  pressure  carried  was  84 
pounds,  assuming  that  the  24  pounds  reduction  produced 
equalization  of  auxiliary  and  brake  cylinder  pressures.  There- 
fore, if  it  was  desired  to  obtain  180  per  cent  braking  ratio  in 
emergency,  it  would  be  necessary  to  carry  an  auxiliary  reservoir 
pressure  of  168  pounds,  equalization  again  being  obtained.  If 
the  increase  of  emergency  braking  ratio  is  to  be  obtained  by 
an  increase  of  reservoir  volume,  (called  supplementary 
reservoir)  it  is  likewise  plain  that  150  per  cent  ratio  is  the  limit 
that  could  be  obtained  in  emergency,  for  the  reason  that  from 
no  pounds  reservoir  pressure  carried,  100  pounds  brake  cylinder 
pressure  is  as  high  an  equalization  in  the  brake  cylinder  as  other 
requirements,  such  as  ability  to  release  the  brake,  practical 
volume  permissible,  etc.,  will  permit. 

If  the  second  method,  namely,  increase  of  piston  area,  is 
followed,  again  an  unlimited  value  in  braking  ratio  is  possible, 
since  the  area  of  the  emergency  brake  piston  as  compared  with 
the  service  brake  piston,  may  be  of  any  ratio,  requiring  onlv  that 
the  necessary  pressure  or  volume  be  carried  to  give  the  desired 
cylinder  pressure. 

Pages  176.  177  and  178  summarize  the  reasons  why  cylinder 
pressure  is  not  necessary  to  the  expression  braking  ratio ;  pages 
178  and  179  summarize  the  reasons  for  choosing  as  a  standard 
base  the  ratio  suggested,  while  pages  180  and  181  state  the  means 
and  method  by  which  it  is  possible  to  obtain  the  emergency 
braking  ratio ;  the  quantity  determining  which  method  is  best. 

The  following  pages  are  intended  to  show,  by  an  analysis, 
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the  steps  and  factors  necessary  to  an  actual,  "lay  out"  of  a 
brake  installation,  and  thus  demonstrate  the  folly  and  inadequacy 
of  adding  to  braking  ratio  the  single  factor  brake  cylinder  pres- 
sure, when  so  many  others  are  required  to  make  a  complete 
statement.  That  is,  the  expression  braking  ratio  pure  and  simple 
serves  every  purpose  until  confronted  with  an  actual  "lay  out." 

Steps  in  a  Brake  "Lay  Out." 

At  the  outset  we  must  decide  the  basis  upon  which  the  "lay 
out"  must  rest;  that  is,  zvhether  it  is  to  be  from  some  arbitrarily 
chosen  braking  ratio,  in  which  case  the  retardation  may  be  what 
it  xvill,  or  from  some  specified  retardation,  in  ivhi'ch  case  the 
braking  ratio  can  only  be  determined  after  many  other  factors 
are  knoivn. 

Lav  Out  With  Arbitrarily  Chosen  Braking  Ratio. 

Dividing  then  the  subject  into  these  two  problems,  and 
considering  first  THE  ONE  STARTING  WITH  AN 
ARBITRARILY  CHOSEN  BRAKING  RATIO,  we  would 
particularly  call  attention  here  to  the  fact  that  when  some  values 
are  decided  upon  or  chosen,  others,  with  which  many  people 
seem  to  think  they  can  play  shuttlecock  and  battledore,  must 
necessarily  follow  if  we  are  to  have  a  consistent  whole.  Com- 
mencing with  (a)  a  car  of  known  weight,  (b)  the  braking  ratio 
to  be  employed,  it  is  next  necessary  to  fix  upon  values,  for 
(c)  the  range  of  flexibility,  that  is,  the  decrease  in  auxiliary 
reservoir  pressure  to  be  permitted  before  the  braking  ratio  is 
realized,  (d)  shoe  clearance,  fe)  brake  piston  travel,  (f)  the 
cylinder  pressure  from  which  the  braking  ratio  is  to  be  obtained, 
(g)  the  fiber  stresses  to  be  permitted,  and  (h)  if  the  "emergency" 
braking  ratio  is  to  be  greater  than  that  for  "service,"  this  must 
be  stated  in  quantity.  These  are  thought  to  be  all  of  the  neces- 
sary factors  or  absolute  values  involved  in  a  brake  "lay  out" 
where  the  braking  ratio  is  specified,  but  there  are  certain  other 
values  which  we  must  know;  for  instance,  (i)  the  pressure  that 
must  be  carried,  (j)  the  auxiliary  reservoir  volume  required, 
(k)  the  leverage  ratio.  (1)  the  size  of  the  brake  cylinder,  (m) 
the  size  of  the  brake  levers,  etc.  But  these  are  all  contingent 
factors,  or  derived  values,  and  must  be  obtained  from  the  others. 
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In  other  words,  they  cannot  be  arbitrarily  deterniined,  or  fixed 
upon  as  can  all  of  the  precedinc^  fundamental  elements.  To 
specify  them  without  dcrivins^  them,  would  be  an  unwise  risk,  as 
the  result  would  probably  be  the  expression  of  contradictory  or 
inconsistent  values,  and  we  submit  the  following'  (which  makes 
evident  how  the  derived  values  are  secured  from  the  funda- 
mental values)  in  proof  of  this. 

The  car  weight  times  the  braking  ratio  specified  gives 
the  total  shoe  pressure. 

The  piston  travel  divided  by  the  shoe  clearance  gives 
the  leverage  ratio. 

The  total  shoe  pressure  divided  by  the  leverage  ratio 
will  give  the  total  cylinder  pressure  required. 

The  total  cylinder  pressure  divided  by  the  unit  cylinder 
pressure  will  give  the  area  of  the  piston,  which  fixes  the 
size  of  the  cylinder. 

The  volume  of  the  cylinder  multiplied  by  the  imit 
cylinder  pressure  and  divided  by  the  range  of  flexibility  wilt 
give  the  volume  of  the  auxiliary  reservoir  and  this  fixes 
the  size  of  the  auxiliary  reservoir. 

The  unit  cylinder  pressure  plus  the  range  of  flexibility 
will  give  the  necessary  auxiliary  reservoir  pressure  which 
fixes  the  brake  pipe  pressure  to  be  carried. 

The  total  cylinder  pressure  with  the  total  shoe  pressure 
and  fiber  stresses  to  be  permitted  gives  all  the  necessary 
information  that  is  required  to  design  the  foundation  brake 
gear,  the  particular  form  which  this  shall  take  depending' 
upon  car  and  truck  design  and  the  designer's  preference. 
(It  is  my  personal  judgement  however,  that  only  a  "clasp 
brake  gear"  should  be  employed  for  modern  heavy  cars.  I 
have  had  one  or  two  experiences  where  the  very  best  air 
brake  mechanism  was  made  very  ineflFective  by  an  inefficient 
brake  gear). 

If   the   brake   is   a   duplicate   brake,   that   is,   having   a 
service  braking  ratio  and  an  emergency  braking  ratio,  the* 
size  or  strength  of  the  foundation  brake  gear  must  be  based 
upon  the  maximum  total  cylinder  pressure. 
IT  WILL  BE  SEEN  THAT  NOT  ONE  OF  THESE 
EIGHT  VALUES   CAN  BE  INCLUDED  AMONG  WHAT 
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WE  HA\'E  CALLED  THE  FUNDAMENTAL  ELEMENTS, 
AND  FURTHER.  AND  EVEN  AIORE  IMPORTANT.  NOT 
ONE  OF  THEM  CAN  BE  ARBITRARILY  CHOSEN,  but 
must  follow  in  the  same  manner  that  four  follows  the  adding 
of  two  and  two  if  we  are  to  have  a  harmonious  and  consistent 
brake,  and  to  avoid  this  being  dismissed  with  the  assertion  that 
the  ideal  is  not  attainable.  I  will  state  that  by  harmonious  and 
consistent.  I  mean  a  practical  brake. 

Choosing  Arbitrary  \'alues. 

All  the  inconsistencies  that  exists  in  brake  design  and  in- 
stallation today  are  due  to  the  non-obervance  of  these  relation- 
ships, that  is.  one  or  more  has  been  changed  without  changing 
the  whole,  and  this  cannot  be  done  if  the  design  is  to  contain 
"but  one  set  of  physical  dimensions.  Remember  the  assertion 
is  made  that  it  cannot  be  done  if  a  practical  brake  is  to  be  had 
— the  answer  will  be,  that  it  is  done.  This,  we  admit,  but  with 
chaos  and  controversy  as  the  inevitable  result.  Then  follows 
the  next  statement  of.  I  don't  know,  things  are  not  so  bad. 
and  certainly  better  than  if  we  had  no  brake  at  all.  Admitted 
again,  but  with  the  question  why  is  it  as  bad  as  it  is.  when  it 
IS  far  easier  and  much  more  profitable  to  all  concerned  to  have 
the  design  as  it  should  be. 

It  seems  to  the  writer  that  the  chief  reason  why  the  idea 
prevails  among  so  many  that  the  derived  factors  or  values  can 
be  juggled  arbitrarily,  as  can  the  fundamental  or  absolute  values, 
is  that,  previously  a  distinction  has  not  been  emphatically  drawn 
"between  them,  showing  that  they  will  no  more  mix  than  will 
oil   and  water. 

Another  reason  is  that  a  number  of  the  factors  have  at 
sometime  been  fixed  by  the  manufacturers,  or  some  other  author- 
ity, and  the  reason  for  this  largely  forgotten,  or  an  analysis 
is  not  made  to  see  why  they  were  so  fixed.  In  other  words,  it 
is  not  imderstood  that  practical  considerations  fix  the  absolute 
values,  and  therefore,  the  others  are  a  mathematical  result. 

Still  another  reason  is  that  some  not  knowing  that  the 
factors  involved  in  a  brake  "lay  out"  are  composed  of  arbitrary 
and  derived  values,  mix  them  indiscriminately  and  give  an 
arbitrary  value  to  one  that  must  have  a  derived  value.  For 
example,  they  think  that  the  auxiliary  reservoir  volume  can  be 
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arbitrarily  fixed,  when,  as  a  matter  of  fact,  this  cannot  be  done. 
So   much    then    for   the    considerations   where   the   problem 
commenced  with  an  arbitrarily  chosen  braking  ratio. 

Stops  in  a  Brake  Lay  Out  When  Braking  Ratio  is  Not 
Arbitrarily  Chosen. 

We  will  reserve  for  the  present  our  conclusions  from  the 
■discussion  of  this  first  problem  and  will  now  consider  the  sec- 
ond, namely,  that  one  in  which  either  the  length  of  stop  or  the 
rate  of  retardation  in  miles  per  hour  per  second  is  specified. 
In  this,  all  the  factors  of  the  preceding  problem  necessarily 
■enter.  However,  this  problem  must  be  approached  in  an  entirely 
different  manner.  It  should  be  obvious  that  other  data  must 
be  either  known  or  assumed,  after  which  the  braking  ratio  that 
must  be  employed  is  fixed  unalterably  by  a  strictly  mathematical 
relationship. 

First,  -w£  must  ascertain  the  retarding  force  necessary  to 
produce  the  specified  stop  or  retardation;  then  whether  the 
length  of  stop  desired  or  the  retardation  in  miles  per  hour  per 
second  specified  is  a  physical  possibility  and  to  do  this,  we  must 
either  determine  or  assume  the  capacity  of  the  rail  for  adhesion. 

To  arrive  at  this,  we  must  work  with  the  figures  given  in 
the  specification  wbich  we  will  assume  to  be  a  stop  in  looo  feet 
from  a  speed  of  60  M.  P.  H.,  and  in  a  second  case,  a  retarda- 
tion of  3.0  M.  P.  H.  per  sec.  from  the  same  speed.  In  furnish- 
ing the  specification  for  the  retardation,  it  is  obviously  both 
necessary  and  possible  to  include  the  weight  of  the  vehicle 
therein,  which  in  our  case  we  will  take  to  be  100,000  pounds. 
We  now  have  all  the  factors  from  which  to  ascertain  what  our 
average  retarding  force  must  be,  namely,  fa)  a  speed  of  60 
M.  P.  H.  (b)  weight  of  vehicle  in  pounds,  (c)  distance  in  which 
the  stop  has  to  be  made,  that  is.  the  retarding  force  in  pounds 
will  equal  one-half  the  weight  of  the  vehicle  divided  by  32.2 
times  the  square  of  the  speed  in  feet  per  second  divided  by'  the 
length  of  the  stop  in  feet.  For  the  first  case  taken,  the  retard- 
ing force  will  be.  therefore,  (%  X  (100.000^32.2)  X  88  X  88) 
-^  1000=12.000  lbs.  For  the  second  case,  the  retarding  force 
is  secured  by  changing  the  M.  P.  H.  to  feet  per  sec.  dividing 
by  32.2  and  multiplying  by  the  weight  of  the  vehicle,  that  is, 
(3    X    1.466-^32.2)    X    100,000=13.630    pounds,    the    retarding 
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force  required  to  meet  these  specifications.  With  the  average 
retarding'  force  now  known,  the  next  step  is  to  convert  this  to 
the  braking  ratio  required,  and  to  do  this,  we  must  know  the 
characteristics  of  the  physical  equipment  to  be  employed ;  that 
is,  the  coefficient  of  friction  which  will  be  realized  (and  in  the 
case  we  are  considering,  we  will  assume  that  the  maximum 
and  minimum  coefficient  realized  varies  but  little  from  the  mean 
which  we  may  well  do  under  the  conditions)  ;  the  efficiency  of 
the  foundation  brake  rigging ;  the  maximum  cylinder  pressure 
attainable,  and  the  time  in  which  the  maximum  cylinder  pressure 
is  obtained.  The  combination  of  all  these  will  fix  the  braking 
ratio  required  as  shown  by  the  following. 

We  have  a  coefficient  of  friction  of  lo  per  cent  and  an 
efficiency  of  foundation  brake  gear  of  90  per  cent,  a  maximum 
cylinder  pressure  of  100  pounds  and  a  retarding  force  required 
of  12.000  pounds.  For  the  first  case,  the  braking  ratio  will  then 
be  12.000  -^  (.10  X  .90  X  100,000)  =  133%.  This  however,  is 
without  taking  into  consideration  the  time  required  to  get  the 
brake  fully  applied  which  in  the  equipment  we  are  considering 
is  in  a  mean  time  of  i  second.  This  is  equivalent  to  the  vehicle 
running  i  second  or  88  feet  without  the  brakes  applied.  There- 
fore, the  stop  must  be  actually  made  in  912  feet  which  wilt 
require  an  average  retarding  force  of  (]/2  X  (100,000-^-32.2) 
X  88  X  88)^912=13.140  pounds.  Therefore,  the  actual  braking 
ratio  necessary  is  13,140  -^  (.10  X  .90  X  ioo.ooo)  =  i46%  (See 
Page  i/i). 

The  next  step  is  to  satisfy  ourselves  that  this  braking  ratio 
is  possible  of  employment  without  the  likelihood  of  wheel  slid- 
ing, and  to  do  this,  it  is  necessary  to  know  whether  or  not  the 
brake  shoe  pull  required  will  exceed  the  rail  pull  on  the  wheel. 
Since  we  know  that  from  20  to  25  per  cent  of  the  weight  of  the 
vehicle  on  the  rail  can  be  realized  in  rail  pull,  or  adhesion,  it  is 
clear  that  we  are  entirely  within  the  limit,  since  the  brake  shoe 
pull  will  be  1.46  X  .90  X  .10=13%  of  the  w-eight  of  the  vehicle, 
while  the  potential  of  the  rail  is  20  per  cent  of  the  w-eight  of  the 
vehicle.  We  will  not  work  out  the  second  case  as  it  would  be 
merely  a  repetition. 

Complexity   of    Subject. 
From  the  foregoing  analysis  of  the  second  problem,  which 
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has  resulted  in  obtaining  a  braking  ratio  to  meet  the  specifica- 
tion, it  is  clear  that  we  are  now  back  to  where  we  divided  the- 
problem  on  Page   182,  and  can  therefore  proceed  to  make  our' 
brake  lay  out  exactly  according  to  the  procedure  set  forth  on 
Pages  182,  183  and  184.  and  thus  are  in  a  position  to  assert  that  ■ 
what  has  been  said  demonstrates  that  there  is  much  more  to  the. 
problem    of    a    brake    installation    than    the    mere    addition    of 
cylinder  pressure  to  the  per  cent,  braking  ratio,  and  we  think ' 
all  must  join  in  the  conclusion  deduced  from  this  analysis  that 
a  brake  design  and  lay  out  is  by  no  means  a  simple  proposition: 
and  that,  involving  as  it  does  so  many  factors,  proportions,  and 
relationships,  it  requires  very  careful  study  and  consideration  if 
inefficient    and    unsatisfactory    installations    are    to    be    avoided. 
Fortunately,  many  of  these  proportions  and  relationships  are  in 
the   hands   of   the    manufacturer,  and,   therefore,   have   become; 
largely  fixed,   and  it  is  in  the  endeavor  to  fix  those  which  are . 
not  fixed  or  controlled  and  are  therefore  shuffled  to  suit  various  . 
whims    in   attempted   betterment   that   this   exposition    has   been, 
prepared. 

CONCLUSION.  .  ; 

The  foregoing  analysis  is  necessarily  quite  lengthy,  still 
it  is  not  complete,  at  least  as  far  as  the  reasons  for  some  require- 
ments are  concerned.  It  is  a  long  and  obtuse  subject,  particU-'' 
larly  when  all  that  is  involved  is  considered.  So  far  as  the  writer 
knows  this  is  the  first  time  that  the  braking-  ratio  problem  or' 
science  has  been  treated  comprehensively,  the  usual  discussion 
being  only  of  parts  or  phases  or  sections,  which  has  only  served 
as  a  rule  to  make  confusion  worse  confounded,  both  in  practice 
and  when  real  problems  have  presented  themselves.  Doubtless 
some  opine  that  what  has  been  here  presented  has  not  made  the 
matter  simple  by  any  means.  No,  but  neither  does  a  text  book 
on  any  science,  Calculus,  for  instance.  Its  purpose  and  use- 
fulness consists  in  developing  the  science  completely,  which,  of 
necessity,  leaves  simplicity,  or  otherwise,  as  a  quality  of  the 
subject — this  being  greater  or  less  to  the  individual  according 
to  his  aptness  and  previous  knowledge.  It  must,  of  necessity, 
leave  comprehension  and  understanding  to  the  patience  and 
diligence  of  the  student,  whose  competency,  both  to  judge  of  its 
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value  and  to  use  it  in  practice,  will  depend  upon  how  completely 
he  gets  to  know  it  and  his  ability  to  apply  it  in  practice. 

The  writer  has  endeavored  to  make  this  exposition  complete 
and  clear  enough  for  whosoever  desires  to  master  the  subject, 
but  though  he  who  runs  may  read,  he  who  does  no  more  will 
not  get  far  w^ith  such  a  complex  and  ramifying  subject  as  this. 
The  writer  respectfully  requests  careful  study  of  the  whole 
subject  as  otherwise  it  will  be  quite  easy  to  reach  different  con- 
clusions from  those  expressed  herein. 

The  writer  has  followed  his  usual  method  of  stating  both 
the  facts  and  the  reasons  for  them ;  therefore,  whoever  desires 
to  abreviate  the  discourse  can  extract  the  facts,  leaving  out  the 
reasons.  "Brevity  is  the  soul  of  wit  (wisdom),  "I  have  heard, 
and  ''soul"  properly  expresses  it,  for  when  such  a  subject  as  is 
here  considered  is  so  expressed,  it  is  about  as  workable  a 
proposition  as  is  a  soul  without  a  body.  Whatever  responsibility 
exists  for  its  length  must  rest  with  the  subject  and  not  with  the 
wi-iter,  since  he  is  not  creating  it  but  merely  expounding  it. 

PRESIDENT:  The  subject  is  now  open  for  discussion. 
The  speaker  has  very  kindly  offered  to  answer  any  question  you 
may  wish  to  ask  upon  any  phase  of  the  subject. 

.  MR.  CHAS.  A.  LIXDSTROM:  We  have  listened  to  a 
paper  on  a  subject  of  much  interest  to  all  of  us,  and  which  has 
been  very  thoroughly  explained — although  it  may  be  a  little 
too  technical  for  some.  But  it  includes  everything  that  can  be 
wished  for  on  the- subject.  If  there  is  anything  we  don't  know 
we  have  the  opportunity  to  read  the  paper  when  it  is  printed, 
and  find  it  there.  Hov.ever,  I  have  made  a  few  notes  which 
I  wi.sh  to  touch  upon. 

Mr.  Turner  made  in  the  beginning  a  great  difference 
between  braking  power  and  percentage  power,  and  also  laid 
great  stress  upon  the  foundation  brake  system.  I  do  not  know 
what  he  means  by  the  inefficiency  of  foundation  brake.  There 
can  be  nothing  else  to  prevent  proper  result,  if  the  foundation 
brake  is  properly  designed,  to  give  the  required  braking  power 
with  the  available  air  pressure  than  friction  in  the  parts  and 
pins  and  guides  and  similar  details.  In  a  design  of  brake  with 
90  per  cent  braking  power,  the  foundation  brake  is  laid  out  with 
a  given  cylinder  power  so  that  it  will  give  90  per  cent  braking 
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power,  then  we  have  that  percentage  of  power.  If  it  is  not 
designed  right  we  haven't  got  90  per  cent.  All  the  deficiency 
that  can  exist  in  the  foundation  brake  is  friction,  lack  of  proper 
clearance,  resulting  in  inability  to  get  proper  travel. 

Of  course  you  cannot  say  that  you  have  a  certain  braking 
power  and  have  it  efficient  unless  it  is  based  upon  the  weight  of 
the  car.  Generally  speaking  90  per  cent  braking  power  is  the 
braking  power  used  on  passenger  trains,  whereas  on  freight 
trains  70  per  cent  is  used.  Mr.  Turner  has  failed  to  say  that 
these  percentages  arc  based  on  the  empty  weight  of  the  cars. 
He  has  said  they  have  brought  the  braking  power  up  to  150 
per  cent.  I  question  whether  it  is  possible  to  brake  a  car  150 
per  cent  of  its  empty  weight  if  it  is  empty,  without  sliding  the 
wheels.  Mr.  Turner  may  not  know  it,  but  his  predecessor,  Mr. 
Arthur  Johnson,  and  I  made  a  number  of  tests  on  the  Pennsyl- 
vania Railroad  fifteen  or  sixteen  years  ago  and  the  Air  Brake 
Company  tried  to  use  120  per  cent  braking  power  with  a  speed 
of  60  miles  per  hour,  and  there  wasn't  a  second's  time  after 
the  application  until  every  wheel  on  that  train  was  locked  tight, 
and  we  had  to  remove  and  replace  36  pairs  of  wheels  from  the 
cars  in  the  two  trains  used  in  the  test  on  account  of  flat  from 
sliding.  It  may  be  possible  to  use  150  per  cent  braking  power 
on  the  underground  railroads  in  New  York,  but,  if  so,  is  it 
not  because  the  cars  as  a  rule  are  always  loaded  ? 

Another  thing,  percentage  braking  power  is  altogether  a 
question  of  efficiency  coefficient  between  the  wheels  and  the 
shoes.  You  can  not  put  150  per  cent  braking  power  on  a  cast 
iron  wheel  with  a  cast  iron  shoe,  you  lock  the  wheel  every  time 
you  do  it.  You  may  do  it  with  steel  wheels  and  steel  shoes 
but  not  with  the  iron  shoe  which  is  known  as  No.  A  Altoona 
shoe,  a  soft  iron  shoe.  This  shoe  under  high  pressure  produces 
a  friction  so  great  that  the  coefficient  of  adhesion  between  the 
wheel  and  the  rail  is  overcome  and  the  wheel  slides. 

It  was  mentioned  that  certain  railroad  men  could  not 
understand  why  80  pounds  pressure  in  the  cylinder  will  not 
slide  the  wheels  anv  more  than  60  pounds  will.  The  speaker 
failed  to  explain  that  that  is  a  question  of  foundation  brake. 
If  you  design  a  brake  for  90  per  cent  braking  power  With  60 
pounds  Dressure.  and  then  use  80  pounds  in  the  cylinder,  you 
may   slide   the   wheels,   but   if  the  brake  is   designed   to  use  80 
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pounds  the  wheels  will  not  slide  any  more  than  with  60  pounds 
as  the  brake  power  will  be  90  per  cent  with  both  pressures. 

It  was  also  stated  that  the  air  brake  cylinder  had  nothing 
to  do  w'ith  the  braking-  power.  That  is  correct  to  a  certain 
extent.  The  pressure  in  the  cylinder  and  the  braking  power 
is  only  a  matter  of  piston  travel.  If  we  have  a  car  weighing 
100,000  pounds  and  use  90  per  cent  braking  power  we  have 
90,000  pounds  to  be  braked.  Suppose  we  have  ^"  travel 
between  wheels  and  shoes  for  slack,  we  w^ould  have  one-half  of 
90,000  inch  pounds  or  45,000  inch  pounds.  With  a  14"  cylinder 
and  60  pounds  air  pressure  w^e  get  a  total  pressure  of  about 
9200  pounds,  which  divided  into  45,000  gives  practically  5" 
piston  travel.  The  same  work  may  be  done  with  a  10"  cylinder 
which  has  a  total  pressure  of  only  4700  pounds,  but  instead  of 
5"  travel  we  get  10"  travel.  Therefore,  while  the  size  of  the 
cylinder  has  nothing  to  do  with  the  braking  power  it  has  a 
great  deal  to  do  with  the  efficiency  of  the  brake. 

As  regards  what  the  car  builders  do  in  the  shops  with 
the  foundation  brake :  The  car  builders  have  very  little  to  do 
with  designing  the  foundation  brake.  We  haven't  the  oppor- 
tunity to  go  down  to  New  York  and  do  like  an  Air  Brake  Com- 
pany can  do.  We  cannot  go  to  a  car  purchaser  and  say 
"Improve  the  stop"  because  w^e  don't  know  anything  about  the 
stop  for  obvious  reasons  and  we  might  be  told  to  *'mind  our 
own  business."  Expected  purchasers  of  cars  come  to  us  and 
say  "We  want  a  certain  number  of  cars  and  we  want  to  use 
90  per  cent  brake  power  with  60  pounds  pressure  in  the  cylinder 
and  we  want  to  put  on  a  certain  size  cylinder  and  reservoir, 
as  made  by  the  Air  Brake  Company."  They  buy  the  air  brake 
equipment  and  we  put  it  on  and  proportion  the  foundation 
brake  to  suit  the  air  pressure  and  the  percentage  of  brake  power. 
One  railroad  company  uses  steel  wheels  and  steel  shoes,  and 
another  company  cast  iron  wheels  and  cast  iron  shoes,  in  the 
selection  of  which  the  Car  Company  is  not  consulted. 

I  don't  think  you  meant  it  seriously  when  you  said  that 
this  is  the  first  time  ]\Ir.  Lockwood  knew  about  the  calculation 
of  the  brake.  I  think  you  are  right  that  this  is  the  first  time 
it  has  been  put  in  the  shape  you  put  it  in. 

MR.   TURNER:     That  is  all  I  said. 

MR.   LINDSTROM:     I  thought  you   said   ^Ir.   Lockwood 
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now  knows  something  he  didn't  know  before.  As  I  said  before, 
we  may  know  these  things,  and  Mr.  Lockwood  knows  and  a 
good  many  other  car  biulders  know  it,  but  we  are  tiot  allowed 
to  use  it.  We  know  wiiat  friction  is.  We  don't  know  what 
your  proportions  between  air  brake  reservoir,  valve  opening, 
cylinder,  etc.  are ;  we  don't  know  anything  about  it,  it  is  not 
in  our  line  of  business.  The  railroads  tell  us  what  brake  beams 
and  shoes  and  air  brake  hose  and  what  size  of  cylinders  to 
use  and  all  we  have  to  do  is  to  see  that  the  brake  power  they 
want  is  taken  care  of  in  the  foundation  brake.  We  have  the 
weight  of  the  car,  the  slack,  the  size  of  the  cylinder,  the  air 
pressure  and  the  percentage  power  to  go  by,  and  it  does  not 
make  any  difference  whether  you  put  in  screws  or  wedges  or 
levers  between  the  brake  beams  and  the  cylinders  it  will  give 
the  same  result  if  it  is  correctly  proportioned,  and  to  that 
extent  the  foundation  brake  is  correct  as  far  as  it  can  be  made 
by  the  Car  Builders. 

By  the  way,  deflection  in  the  foundation  brake  is  a  good 
thing  provided  it  is  not  so  great  that  the  parts  will  take 
permanent  set.  If  a  brake  gear  could  be  made  so  flexible  that 
it  would  just  like  suck  on  to  the  wheels  we  would  have  a  much 
more  effective  brake  than  if  it  would  go  bang  and  stay  there. 

PRESIDENT:     Will  you  answer  that  now? 

MR.  TURNER:  Mr.  President.  I  think  I  will  have  to 
reply  to  Mr.  Lindstrom  by  taking  the  last  first.  I  think  the 
first  thing  is  regarding  the  statement  that  now  Mr.  Lockwood 
could  go  ahead.  What  I  said  was,  if  you  understood  the  sense 
in  which  I  was  talking,  that  I  had  followed  through  several 
phenomena.  I  stated  that  we  had  to  know  what  the  weight 
of  the  car  was ;  what  the  coefficient  of  friction  was ;  what  the 
time  required  to  get  air  in  the  cylinder  was ;  and  various  other 
things,  provided  we  wanted  to  make  a  1200'  stop.  And  when 
we  had  found  out  by  experiment,  previous  knowledge,  assump- 
tion, or  anything  else,  that  Mr.  Lockwood  or  any  man  was 
now  in  a  condition  to  go  ahead  and  make  his  brake  lay-out. 
That  was  the  remark  I  made. 

It  is  true,  answering  again  another  phase  of  your  ques- 
tion, that  you  have  nothing  to  do  with  that,  and  I  took  care 
of  that  in  the  paper,  as  you  will  find  when  you  come  to  read 
it.     You  will  find  that  I  said  in  the  paper  that,  when  the  car 
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builder  is  furnished  with  a  certain  percentage  ratio  by  the  rail- 
roads for  whom  they  are  building  cars,  all  they  are  concerned 
wath  is  in  making  an  efficient  foundation  brake  and  putting  it 
in.  All  they  have  to  know  is  two  things ;  the  size  of  the  brake 
cylinder — they  do  not  even  have  to  know  that  if  they  know  the 
ratio  of  the  shoe  pressure  to  the  weight  of  the  car  and  the 
ratio  of  leverage  required,  which  is  practically  determined  by 
the  size  of  the  cylinder  furnished  by  the  manufacturer,  and  then 
they  are  in  position  to  go  ahead  and  put  in  a  brake  gear  design. 
But  that  is  an  entirel}-  dififercnt  proposition  from  the  one  I 
was  considering  at  the  time  with  which  your  remarks  are  con- 
cerned. I  was  concerned  then  with  a  railroad  company  coming 
to  ourselves,  or  their  own  engineers,  and  stating  "We  desire  this 
train  to  be  stopped  in  1200' ".  Then  neither  Mr.  Lockwood 
nor  any  other  man  is  in  a  position  to  go  ahead  and  work  out 
his  foundation  brake  gear  because  he  must  know  these  things ; 
he  must  knoAv  the  time  it  takes  to  get  air  into  the  brake  cylinder 
from  the  time  it  commences  to  flow ;  and  he  must  know  the 
time  it  takes  to  get  the  last  brake  on  in  the  train  from  the 
movement  of  the  engineer's  brake  valve ;  and  he  must  know  the 
coefficient  of  friction  between  the  shoe  and  the  wheel ;  and  he 
must  know  the  efficiency  of  his  brake  rigging,  which  brings  me 
up   to  your   other  question. 

I  mentioned  that  the  foundation  brake  gear  varied  in 
efficiency  all  the  way  from  65  to  95  per  cent,  so  you  will  see 
that  there  is  a  great  diflference  in  foundation  brake  gears.  For 
instance,  if  you  take  a  single  shoe  brake  you  will  find  as  a 
general  proposition  that  it  will  transmit  much  less  of  the  cylin- 
der pressure  than  will  a  clasp  brake,  due  to  the  distortion 
caused .  by  the  tremendous  forces  that  are  met ;  the  fact  that 
the  car  weight  shifts  and  the  shoes  follow  down  on  the  wdieel ; 
the  position  of  the  hangers,  the  bending  of  the  rods  and  levers, 
and  a  hundred  and  one  other  things.  So  there  is  a  vast  diflfer- 
ence between  the  foimdation  brake  gears,  not  only  as  between 
single  shoe  designs  among  themselves  but  also  between  single 
shoe  and  clasp  brake  designs.  The  Pennsylvania  Railroad  spent 
thovisands  of  dollars  to  eliminate  the  losses  of  several  designs 
of  foundation  brake  gear.  I  want  to  tell  you  that  as  between 
two  foundation  brake  gears  of  the  clasp  brake  type  and  two 
of  the  single  shoe  type  we  had  diflferences  of  300'  in  stopping 
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due  to  no  other  cause  whatever  than  a  difference  in  foundation 
brake  gear  design.  So  that  should  settle  in  your  minds  once 
for  all  that  there  is  a  vast  difference  in  efficiency  in  transmitting 
the  pressure  from  the  cylinder  to  the  shoe,  and  that  there  is  a 
vast  difference  in  designing  foundation  brake  gear. 

MR.  LINDSTROM:  You  failed  to  say  in  that  part  of 
your  paper  which  you  read  that  you  included  the  brake  shoe  in 
your  foundation  brake  gear. 

MR.  TURNER:  No,  I  stated  that  by  foundation  brake 
gear  I  meant  everything  from  the  piston  of  the  cylinder  to  the 
shoe  against  the  wheel,  in  fact,  right  down  to  the  rail. 

Coming  to  your  next  proposition,  about  the  percentage  of 
braking  power  that  can  be  used,  I  tried  to  make  clear  in  the 
paper  that  there  were  four  factors  in  fixing  the  percentage 
braking  ratio  that  could  be  employed.  For  instance,  if  you  take 
a  50,000  pound  car  such  as  we  had  a  few  years  ago,  it  was 
practically  impossible  to  go  much  beyond  100  per  cent  ratio 
because  as  you  say  you  would  slide  the  wheels.  But  you  will 
be  surprised  to  know  that  we  are  braking  hundreds  of  cars 
today  at  anywhere  from  150  to  180  per  cent,  steam  railroad 
cars  at  that,  on  the  empty  weight  of  the  car.  This  paper  deals 
exclusively  with  passenger  cars,  and  we  went  as  high  as  220 
per  cent  at  Toledo. 

MR.  LINDSTROM:  You  had  steel  wheels  and  steel 
shoes. 

MR.  TURNER :  •  No,  cast-iron  shoes.  We  have  never 
made  any  tests  with  steel  shoes  in  my  experience.  They  were 
Pennsylvania  shoes,  which  are  soft,  and  those  last  tests  at 
Atlantic  City  were  all  made  with  gray  iron  shoes, -soft  shoes. 
And  the  braking  power  used  was  as  high  as  180  per  cent  right 
straight  along  at  Atlantic  City,  and  we  have  no  thought  of 
efficient  braking  on  modern  cars  at  less  than  150  per  cent  today. 
For  years  the  ratio  on  passenger  cars  has  been  125  per  cent,  so 
the  fact  that  at  one  time  it  was  impossible  to  use  more  than 
100  per  cent  has  no  bearing  upon  the  situation  today.  I  had 
to  turn  over  the  pages  bearing  on  this  phase  of  the  subject, 
in  my  reading.  The  brake  shoe  performance  varies  as  much  as 
300  per  cent  and  it  is  altogether  the  quantity  of  work  done  that 
determines   the  efficiency  of  the  brake   shoe.      For  instance,   at 
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the  tests  at  Toledo  I  came  to  this  conckision ;  that  the  old  idea 
of  brake  shoe  friction  as  we  commonly  took  it,  or  as  I  under- 
stood it  at  least,  was  all  rot.  In  other  words,  all  the  laws  of 
friction  such  as  we  have  in  the  old  text  books  are  false;  that 
friction  is  independent  of  pressure  and  bearing  surface,  or 
things  of  that  sort.  On  the  contrary,  that  the  opposite  is  true, 
that  friction,  pressure,  time,  and  speed  have  a  vast  influence 
upon  the  friction  of  the  shoe.  Finally.  I  tried  to  run  this  thing 
down  and  I  started  out  on  the  method  I  have  largely  employed 
in  my  work;  of  exclusion  and  elimination, "or  of  extremes.  That 
action  and  reaction  are  equal  and  in  opposite  directions  and  that 
extremes  meet  we  all  know. 

Since  we  knew  that  the  coefiicient  of  friction  varied  for  a 
brake  shoe,  the  thought  occurred  to  me  once,  at  what  point 
does  it  reach  a  maximum.  I  reasoned  it  out  this  way ;  that 
if  I  got  a  shoe  infinitely  cold,  down  to  absolute  zero,  that  shoe 
would  have  very  little  friction  negligible  as  far  as  we  are  con- 
cerned ;  and  if  we  got  it  infinitely  hot.  which  would  be  a  gas.  it 
would  have  little  or  no  friction.  Without  going  to  the  extreme 
of  a  gas,  if  we  got  it  molten  it  would  have  no  friction.  Since 
it  had  none  when  at  its  coldest  and  none  when  at  its  hottest, 
there  was  some  point  between  these  where  it  had  its  maximum. 
The  question  was.  where  is  that  point.  I  reduced  all  these 
influences  upon  friction,  such  as  pressure,  speed  and  time,  to 
the  one  term  of  heat,  and  then  I  said  heat  is  the  thing  that 
varies  the  coefficient  of  friction.  Now  then,  I  said  to  myself, 
where  is  that  point  where  it  has  its  maximum.  It  cannot  be  at 
atmospheric  temperature  because  we  know  that  the  coefficient 
of  friction  rises  when  we  first  apply  the  shoe  to  the  wheel  for 
all  types  of  shoes.  The  problem  was  to  find  out  where  it  did 
reach  its  maximum,  and  by  instruments  such  as  electric  thermo- 
meters and  by  observations  made  by  removing  a  part  of  the 
car  floor  and  looking  through  and  seeing  at  what  point  the 
coefficient  of  friction  fell  as  shown  by  the  retardation  curve, 
etc..  on  the  chronograph,  we  found  out.  what  I  had  previously 
assumed  to  be  somew^here  about  800°  was  not  far  from  it. 
When  the  temperature  reached  800°  the  coefficient  of  friction 
fell,  and  it  w^ould  continue  to  fall  until  it  would  become 
negligible  if  the  molten  metal  could  be  confined,  were  it  not  that 
when  it  got  to  a  certain  point  the  abrasion  set  up  would  present 
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a  new  surface  right  along  and  therefore  we  got  a  constant 
coefficient  of  friction.  That  coefficient  started  in  at  approx- 
imately 15  per  cent  and  went  up  until  it  reached  18  or  20 
per  cent,  depending  on  the  composition  of  the  shoe,  etc.,  and 
then  dropped  down  to  approximately  10  per  cent  and  staid 
there  during  the  rest  of  the  stop.  You  can  see  that  the  point 
at  which  it  would  reach  this  800°  was  dependent  upon  the  work 
it  was  doing  at  the  time.  And  we  can  pick  that  out  of  the 
different  runs  just  as  easily  as  you  can  pick  nuts  out  of  raisins. 
Since  we  found  that  out  and  since  under  modern  brake  shoe 
pressures  we  are  not  concerned  with  the  minimum  coefficient 
of  friction  at  all.  because  at  low  speeds  we  do  not  reach  it 
before  we  stop  and  at  high  speeds  we  go  beyond,  we  assumed 
that  10  per  cent  coefficient  of  friction  was  what  we  could  employ 
for  stopping  a  train,  that  10  per  cent  was  all  we  realized.  At 
the  time  you  were  speaking  about,  you  undoubtedly  realized 
approximately  20  per  cent  coefficient  of  friction,  due  to  the 
fact  that  the  heat  generated  \vas  so  little  that  the  coefficient  of 
friction  remained  that  high. 

^[R.  LIXDSTROM:     We  got  30  per  cent. 

MR.  TURNER:  If  you  could  use  100  per  cent  .in  those 
days,  then  we  can  use  300  per  cent  today  and  be  in  precisely 
the  same  position  you  were  in  then,  because  we  multiply  by  a 
factor  of  10  per  cent  and  you  multiplied  by  a  factor  of  30 
per  cent,  in  the  specific  instance  you  mention. 

To  get  back  to  the  point,  the  braking  force  is  altogether 
determined  by  the  coefficient  of  friction  which  you  realize. 
Therefore,  it  is  possible  with  a  heavy  vehicle,  such  as  we 
have  today,  to  use  as  much  as  300  per  cent  braking  force  with- 
out sliding  the  wheels,  whereas  with  a  lighter  vehicle  where  the 
shoe  has  so  much  less  work  to  do.  if  you  used  even  100  per 
cent,  you  would  slide  the  wheels.  That  is  the  reason  for  the 
difference. 

I  don't  know  that  there  are  any  other  things  which  you 
mentioned  that  I  have  not  covered,  but  this  is  the  difference 
between  what  you  thought  I  said  and  what  I  actually  said. 

:MR.  J.  R.  ALEXANDER:  It  is  embarrassing  to  try  and 
criticize  a  paper  so  full  of  technical  information  as  the  one 
just  heard,  the  more  so  when  having  only  a  narrow  viewpoint 
of   one   who  must    see   that   the  brake  appliances   do   their   full 
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share  of  the  work  and  all  too  frequently  what  is  more  difficult 
to  explain  why  it  sometimes  fails  to  do  what  everybody  expects 
of  it.  It  was  not  many  years  ago  that  the  mechanical  experts 
and  the  operating  officers  on  the  different  railroads,  of  whom 
our  friend  Mr.  Mitchell  is  one,  could  talk  us  to  a  stand  still 
that  the  brake  design,  including  the  foundation  rigging,  was 
all  that  could  be  asked  for  and  all  our  short  comings  on  the 
road,  such  as  rough  handling  of  trains,  flat  wheels  or  over- 
running station  stops  was  strictly  up  to  maintenance  or  the 
operation  of  the  brakes.  In  watching  the  development  of  the 
air  brake  art  for  a  good  many  years  I  can  heartily  endorse  the 
views  as  heard  from  Mr.  Turner,  which  are  based  on  the  in- 
formation received  from  actual  tests  and  should  in  no  way  be 
taken  to  represent  the  visionary  fancy  of  a  figure  artist.  This 
data  is  especially  interesting  along  the  lines  of  the  three  factors 
he  refers  to  as  being  so  essential  to  keep  in  mind  where  it  is 
desired  to  design  a  perfect  and  efficient  operating  foundation 
brake  gear.  In  other  words,  if  I  recall  correctly,  the  first  was 
to  quickly  obtain  maximum  cylinder  pressure.  In  addition  I 
take  it  for  granted,  the  writer  has  in  mind  that  we  must  not 
forget  anything  already  learned  as  to  the  importance  of  keep- 
ing hold  of  cylinder  pressure.  There  is  a  good  deal  to  learn 
yet  as  to  the  value  of  keeping  cylinder  pressure  until  the  work 
for  Avhich  it  is  put  there  has  been  completed. 

The  second  one .  is  to  make  sure  to  have  the  desired 
efficiency  in  the  brake  gear.  I  understand  that  to  mean  that 
the  total  air  pressure  placed  against  the  piston  in  the  brake 
cylinder  will  be  delivered  to  the  brake  shoe  and  transferred 
to  the  wheels.  This  is  the  feature  of  brake  design  that  has  been 
sadly  neglected  until  within  the  past  two  or  three  years. 

The  third  and  possibly  the  most  important  is  the  work 
performed  by  the  brake  shoe.  In  fact,  where  the  first  two 
factors  mentioned  are  not  maintained  the  desired  results  will 
not  be  obtained.  On  the  other  hand  with  the  up-keep  of  the 
first  two  and  the  proper  design  and  style  of  brake  shoe  is  not 
employed  the  results  will  still  not  be  satisfactory.  When  hear- 
ing the  speaker  tell  about  the  importance  of  the  coefficiency 
of  the  brake  shoe  I  wonder  whether  he  would  agree  with  us 
that  with  a  single  brake  shoe  design  it  is  possible  to  get  such  an 
excessive    temperature    on    the   shoe    during   a   stop   or    from   a 
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hard  holding  train  on  a  heavy  descending  grade  that  with  the 
next  stop  the  shoe  will  be  found  much  less  efficient  than  it 
was  previous  to  the  time  of  its  being  so  highly  overheated.  In 
other  words,  when  heated  to  about  the  fusing  point  of  the  metal 
does  the  shoe  after  cooling  oflf  take  on  a  very  hard  glazed  sur- 
face so  that  with  the  next  stop  you  have  a  condition  of  shoe 
that  will  not  be  at  all  effective  for  braking  purposes, 

I  am  very  glad  indeed  to  have  heard  the  reading  of  this 
paper  and  its  discussion. 

MR.  R.  H.  BLACKALL:  I  do  not  know  that  I  have 
anything  to  add  to  the  subject.  While  Mr.  Turner  was  reading 
the  paper,  the  latter  part  particularly,  I  was  complaining  to 
myself  that  my  head  was  not  a  larger  sponge  than  it  is.  My 
little  sponge  seemed  to  get  saturated  and  from  then  on  the 
figures,  etc.  just  struck  and  spattered  off. 

It  was  certainly  a  most  enjoyable  and  instructive  paper 
to  me. 

Mr.  Turner  has  covered  the  ground  so  thoroughly  and  so 
ably  that  there  is  little  left  to  say.  The  paper  is  not  one  for 
discussion  but  is  one  rather  where  conclusions  have  been  drawn 
after  exhaustive  and  elaborate  tests  were  made. 

Not  having  been  in  the  air  brake  business  in  some  years, 
I  have  not  been  in  touch  with  recent  experiments,  but  I  can 
appreciate  very  fully,  however,  the  great  importance  which 
the  various  fundamental  points  referred  to  have,  also  the  vital 
bearing  these  have  on  the  maximum  braking  power  that  is 
possible. 

Someone  spoke  of  objectionable  wheel  sliding  with  150 
per  cent  braking  power  on  passenger  cars.  I  can  remember 
a  test  where  we  had  242  per  cent  on  a  single  car  and  the  stop 
was  made  without  any  damage  to  the  wheels. 

There  is  absolutely  no  question  but  what  much  higher 
braking  power  can  be  used,  especially  when  all  vehicles  are 
equipped  with  the  same  percentage  of  power. 

While  I  have  referred  to  a  case  where  242  per  cent  brak- 
ing power  was  used  with  no  damage  to  the  wheels  on  a  single 
car,  I  can  also  refer -to  a  case  where  considerable  wheel  sliding 
occurred  in  a  train  having  cars  equipped  with  70  per  cent  while 
others    had    96   per   cent   braking   power.      The   wheel    sliding 
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occurred,  however,  on  the  cars  having  the  90  per  cent  braking" 
power.  This  was  some  years  ago  and  the  road,  I  beHeve,  was 
the  X.  C.  &  St.  L.  which  road  was  considering  the  advisabihty 
of  cutting  the  braking  power  on  all  cars  to  70  per  cent.  It 
was  suggested  that  the  braking  power  be  made  uniform  and 
raised  to  90  per  cent,  since  other  roads  were  using  this  per- 
centage. Upon  raising  the  power  to  90  per  cent  the  wheel 
sliding  was  eliminated. 

Most  all  of  the  wheel  sliding  occurs  after  the  speed  of 
the  train  has  been  somewhat  reduced,  and,  of  course,  with 
heavier  equipment,  and  with  much  higher  braking  power  than 
has  been  used  in  the  past,  the  tendency  would  be  for  the  brake 
shoes  to  more  nearly  approach  the  fluid  state,  and  the  per- 
centage of  braking  power  would  automatically  reduce,  due  to 
the  change  in  the  metal  of  the  shoes,  to  a  point  where  little 
wheel   sliding  would  result. 

There  is  absolutely  no  question  but  what  the  percentage 
of  braking  power  can  be  greatly  increased  over  what  is  gen- 
erally in  use  today,  the  only  question  is.  how  much. 

^IR.  H.  H.  MAXFIELD:  ^Ir.  President.  I  would  like 
to  move  a  vote  of  thanks  to  ]vlr.  Turner  for  his  scholarlv  and 
valuable  paper.  This  Club  is  fortunate  to  have  in  its  Official 
Proceedings  a  paper  of  such  scientific  and  practical  value ;  and 
is  especially  fortunate  in  being  able  to  obtain  such  an  eminent 
authority  as  Mr.  Turner  to  present  the  results  of  his  investiga- 
tions on  such  a  timely  and  important  subject. 

MR.  TURXER:  Before  the  discussion  is  closed  I  would 
like  to  say  this  one  word  Avith  regard  to  these  recent  experi- 
ments and  the  deductions  and  formulae  that  have  been  made 
from  them,  and  that  is  this,  that  they  have  the  virtue  of  being 
different  from  theory  because  they  are  actually  practical.  In 
other  words,  we  as  an  Air  Brake  Company,  and  any  railroad 
man,  can  by  taking  these  figures  and  formulae,  so  brake  a 
car  as  to  obtain  any  stop,  any  control  that  is  desired.  I  do 
not  want  you  to  go  away  with  the  thought  that  these  are  all 
mere  theoretical  matters.  They  are  being  put  in  practice  everv 
day  and  at  present  form  the  basis  for  ajl  air  brake  designs 
that  are  considered  from  an  engineering  standpoint  in  this 
country,   and,   therefore,   you  need   have   no    fear   whatever   in 
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taking  them   as   denionstrated   facts.     I  want  to  thank  you   for 
your  very  kind  appreciation  this  evening. 

The  vote  of  thanks  was  carried  by  a  unanimous  vote. 

On   ]MOTIOX'   adjourned   at    10:45. 

G  Secretary. 
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AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF    WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW  FEED 


SENT  ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES   IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW  YORK       ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mei^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'if/.c  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,    Pa.  PITTSBURGH,    PA. 

«  r)  /-i       T      J      /-.  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  ggg    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


jimntion,  master  Car  Bmidersi 

The  M.  C.  B.  ruies  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  tlie  steel  ^^^^  will  mean  a  saving  in  brake  8ho« 
back  brake  shoe  on  your  /^AK  maintenance,  brake  heads  and 
freight  equipment.  •"•        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

lA/RIXJE     F'OR    SiCV/V\F»LE     OF^ 


Stabrite  Front  End  Paint 


yVlPlDE     BY 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   rfclTIQVfl   I   IT      KV 

BRIDGE  PAINTS.  A-/V-F  V  lO  V  11- IvlL  ,   IV  I 


IV 
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»X»»*'»#'<.l*ir'* 


1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
on  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    &    Safety    Valve    Co.,   Inc. 


PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 


GENERAL  OFFICES.   HENRY. W.  OLIVER    BLDG  , 


PITTSBURGH,   PA. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the  asking.     0     0     0     0     0 

\mi\iii  ValTe  MfE.  Co., 

Works:  Homesteail,    Pittsliurgb,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  numl.ier  of  diagrams  simultaneously. 

MAIN  OPPICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Cbicaso  and  London,  Enji;land. 

Send  for  Catalogue  and  Prices, 


r 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTr  RED 
THE   luEAL  PAINT  OIL 


=^ 


B.  C. 

SPIRITS 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  FA 


Jj 


SAFETY  FIRST  IN  RIVETING 

Ts    possible   with    the    BOYER  HAMMER  when  fitted  with  M. 
S.   Tool    Holder   or   Piston   Retaining  Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   BOYER     HAMMER     since     it 
first   proved   that   pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEOMATIC  TOOL  COMPANY 

Chicago  Office,  Branches  New  York  Office 

1052  Fisher  Bldg.  Everyv/here.  50  Church  St. 


GOLD  GflR  HEATING  &  LIGHTING  GO. 


■ViANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND  HOT  WATER 


HsaiiDi  AppratM  for  Raili ai  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaedon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  eystem  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


ETAL 


MEETS  ALL  KIGH-GRADE  REQ'JIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL      p^R     f      PAST    PASSENGER    CAR    SERVICE, 
BEARINGS     *■""    \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    iVnETAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


For  the  protection  of  Water  Towers.  Smokestacks.  Standpipes,  Fences,  etc. 

DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jersey  City,  N.  J.,  by  the  Joseph  Dixon  Crucible  Co.,  Est.  1827 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL   CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for  Circular  No.  61. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapoiis,  Toledo, 

Sharon,   Pa.,  Melrose  Park,   111. 


Vll 


AIR  BRAKE  ENGINEERING 

We  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating;  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  rcstandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service  as  well   as   quality   brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      RsiKvay  Exchange  Bldg.      Security  BIdg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEABr.^:s  OF  consoli::ations 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  Weight  of  Engine,  266,500  pounds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  ^Maximum  Tractive  Power, 
55,900  pounds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  throat  of  24^34 
inches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economically  with  57  inch  wheels. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


K( 


YB"  mmm  iron  primer 


When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

YflRNfiLL  PflINT  COMPflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  For  Sale 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Pouble  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


Making  Thermit  Weld  Without  Removing 
Frame 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are  saving  thousands  of 
dollars  every  year  using 
^,^„,^  "Thermit"     for     welding 

their   broken    engine   frames    in   place,   and   are   returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you  are  not 
taking  advantage  of  the  great  saving  that  Thermit  can   effect. 

Our   newr   pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM   C.  CUNTZ,  General  Manager 
90  WEST  ST.,  NEW  YORK 

103  Richmond  St.  V/.,  Toronto,  Ont.  .329-.D.>i  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  anrl  Trailer  Trucks 


Security 


Sectional  Arch 

Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  vs^eight. 

Cools  off  quickly. 

Many  other  good  features. 

AMERICi  ARCH  COMPANY 

30  Church    Street,  McCormick  Building, 

New  York  Chicago 


«^C^YS^^ 


^     •         -PITTSBURGH;  PA.,  U.  S.  A.  ^ 

't^l^L  OfFiCES.yANApiUM  BUILDING  !  B.   E.   K  STAFFORD.  GEN  L  MANAGEF 

r  .    J.  ROGERS;  FLANNERY  &  COMPAN^r  Selling' AGENTS    V    - ' 

■K  -      :/' .-"VANADIUM-BUILDING.  PITTSBURGH.  PA.     •-,  .         •        :     . 


THE  ASHTON   VALVE  CO. 


MAKERS  OF  THE 


Hicjtiest  Grade  Muffler  and 
Open  Pop  Safelu  Valves, 


Locomotive  5team  and  Air 
^z^^M^  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY    IX 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS   GREAT 

Manufartiired    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE     AND     works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON.    MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  a^nd  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organizatiou 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a.  Specialty, 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,   PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLFABLK  CASTINGS 

FOR  THK  RAILROAD  AND 

CAR  COMPANY  TRADK. 

FEATURES 

Superior  Expeditious  Consistent 

Quality       •  Delivery  Price 
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Safety  Car  Heating  &  Lighting  Co. 
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Standard  Coupler  Co 

Standard   Heat    &    Ventilation 
Company,   Inc 
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Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


~'^-«^ 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL   OFFICE; 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERIC&N  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October   18,   1901. 

Published  monthly,   except   June,   July   and   August,  by   The    Railway   Club   of   Pitts- 
burgh, J.   B.  Anderson,  Secretary.  General   Offices,  Penna.  R.  R.,  Pittsburgh,  Pa. 

voL.^xiii.  Pittsburgh.  Pa.,  May  22.   1914.         tJ^rlV^^'y 

OFFICERS    FOR    1913—1914 
President 
A.    G.    MITCHELL, 
Supt.    Monon.    Div.,    P.    R.    R., 
S.   S.,   Pit'.sburgli,   Pa. 
First    Vice    President  Second    Vice    President 

F.   M.   McXULTY,  J.    G.    CODE, 

Supt.  M.  P.  &  R.  S.,  Monon.  Conn.  R.  R.,  General   Manager,  VV.  P.  T.  R.   R., 

Pittsburgh,   Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

J.    B.    ANDERSON,  F.    H.    STARK, 

Chief  Clerk,   Supt.   M.   P.,   P.   R.   R.,  Supt.    Montour    R.    R., 

207   Penna.    Station,    Pittsburgh,   Pa.  Coraopolis,  Pa. 

Executive    Committee 
L.  H.  TURNER,  D.   L    REDDING, 

Supt.  M.   P.,  P.   &  L.   E.   R.   R.,  Asst.  Supt.  M.  P.,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  McKees    Rocks,    Pa. 

F.    R.    McFEATTERS, 
Supt.    Union    R.    R., 
East   Pittsburgh,  Pa. 
Finance   Committee 
D.    C.    NOBLE,  E.    K.    CONNEELY, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.    E.    POSTLETHWAITE,  A.   L.  HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  Vice  Pres.  &  Gcnl.  Mgr.,  W.  A.  B.  Co., 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Tra'fic   Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  H.    H.    MAXFIELD, 

Manager,    Jos.    Dixon    Crucible    Co.,  Master  Mechanic,   P.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

CHAS.    A.    LINDSTROM,  A.    STUCKI, 

Asst.   to  President,   Pressed  Steel   Car   Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.  O.  DAM  BACH,  O.   S.    PULLIAM, 

Supt.   VV.    P.  T.   R.  R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

FRANK  T.   LAN  AH  AN, 

President,    Fort   Pitt  Malleable   Iron    Co., 

Pittsburgh,   Pa. 

Entertainment     Committee 

STEPHEN  C.   MASON,  R.    H.    BLACKALL, 

Secv  ,   The   McConway   &  Torley   Co.,  Railway    Supplies, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

D.    H.    AMSB.\RY, 

Dist.    Manager,    Dearborn   Chemical   Co., 

Pittsburgh,    Pa. 

Past    Presidents 

J    H.  McCONNELL October,  1001,  to  October,  1903. 

L.  H.  TURNER November,  190.3,  to  October,  1905^ 

f'  H    STARK.  . .' .' November,  1905,  to  October,  1907. 

*  H    W    W  ATTS.  '. November,  1907,  to  April,  1908. 

D    T    REDDING. November,  1908,  to  October,  1910. 

F.  R.  McFEATTERS November,  1910,  to  October,  1912. 

•  Deceased.  

Meetings   held  fourth  Friday  of  each  month,  except  June,  July  and   August. 


PROCEEDINGS  OF  MEETING, 
MAY  22,  1914. 

The  regular  meeting  of  the  Ckib  was  cahed  to  order  by 
President,  A.  G.  Mitchell  at  the  Monongahela  House  at  8  o'clock 
P.  M. 

The  following  gentlemen  registered": 


MEMBERS. 


Adams,  Lewis 
Amsbary,  D.  H. 
Anderson,  J.  B. 
Austin,  F.  S. 
Babcock,  F.  H. 
Barnev,  Harrv 
Barth,'  J.  W. '     • 
Battenhouse,  Wm. 
Brooks,  W.  A. 
Buffington,    W.    P. 
Bugle,  G. 
Butler,  W.  J. 
Chapman,   B.  D. 
Chilcoat,  H.  E. 
Code,  J.  G. 
Cotton,  A.  C. 
Cooner,  L.  D. 
Cooper,  F.  E. 
Cooper,  J.  H. 
Cooper,  Wm.  M. 
Copeland.  F.  T. 
Coulter,  A.  F. 
Crouch,  A.  W. 
Courtney,  D.  C. 
Curtis,  Wm.   R. 
Deagen,  John  J. 
Drayer,  U.  S. 
Duggan,  E.  J. 
Felton,  F.  J. 
Fogle,  E. 
Funk.  S.  R. 
Geddes,  J.  R. 
Glassburn,  S.   G. 
Gross,  C.  H. 
Harriman,  H.  A. 
Hays,  M.  D. 
Havnes,  J.  E. 
Heird,  G.  W. 


Henderson,  J.  W. 
Herrold,  A.  E. 
Howe,  D.  M. 
Huchel,  H.  G. 
Hudson,  W.  L. 
Hunter,  J.  A. 
James,  J.  H. 
Kelly.  H.  B. 
Kinch,  L.  E. 
Kinter,  D.  H. 
Koch,  Felix 
Lansbury,  W^  B. 
Lindstrom,  Chas.  A. 
Lobez,  P.  L. 
Long,  R.  M. 
Lynn,   Saml. 
Lvons.  Robt.  S. 
MacOuown.  H.  C. 
Maxfield,  H.  H. 
Mensch,  E.  M. 
Millar,  C.  W. 
Mitchell,  A.  G. 
Mitchell.  John 
Mott.  Saml.  L. 
Murphv,  W.    T. 
McAbee,  W.  S. 
McFeatters,  F.   R. 
McNultv.  F.   M. 
Neal,   T.  T. 
Neel,  T.  M. 
O'Connor,   M. 
Penn,  Wm. 
Patterson,  J.  E. 
Peach,  Wm. 
Phillips,  TvCe 
Porter.  H.  V. 
Pulliam,  O.   S. 
Redding,  D.   J. 
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Revnier,  Chas.  H. 
Rice,  D.  S. 
Richardson,  L. 
Ritts,  W.  H. 
Root,  E.  E. 
Sewell,   H.  B. 
Sheets,   H.   E. 
Sleeman,  Wm.  C. 
Smith,  J.  H. 
Smoot,  W.  D. 
Snyder,  J.  \V. 
Stark,  F.   H. 
Straub,  \'.  \'. 


Bair,  A.  H. 
Borst,  R. 

Buckmaster,  F.   C. 
Biaiiller,  G.  A. 
Cassidy,  J.  P. 
Converse.  W.  A. 
Evans,  E. 
Faddis,  J.   S. 
Gowev.  H.  K. 
Holmes,  C.   H. 
Hutchinson,   L.   R. 
Johnston,  H.  E. 


Stucki,  A. 
Swope,   B.   M. 
Thiirlby.  A.  R.    * 
Trappe,  \V.  C. 
Travis,  J.   H. 
Waggoner,  R.  E. 
Warne,  J.  C. 
Watkins,  G.  H. 
Wertz,   P. 
White,  F.  L. 
WiUiams,  W.  W. 
Williamson.  J.  A. 
Wood,  R.   C. 
Wyke,  J.  W. 


VISITORS. 


Yaw  man. 


Koch,  H.   Jr. 
Mardant,  E.  L. 
Mould.  B.  K. 
Necthart.  E.  C. 
Shenefelt,  :M.  L. 
Shook.  S.  D. 
SprouU.  C.  U. 
Steele.  G.  C. 
Snitzer.  X.  E. 
Wagar,  S.  J. 
Wilson,  E. 'H. 
Wilson.  G.  E. 
C.  A. 


PRESIDENT  MITCHELL  :  The  calling  of  the  roll  will 
be  dispensed  wdth,  the  record  of  attendance  being  had  through 
the  registration  cards. 

The  reading  of  the  minutes  of  the  last  meeting  will  also  be 
dispensed  with,  the  Official  Proceedings  being  in  print  and  about 
ready  to  be  mailed  to  the  members. 

The    Secretary  read   the    following  list   of  applications   for 
membership : 
Adams,  Chas.  F.,  Enginehouse  Foreman.  Penna.  R.  R.,  Xo.  79 

X'orth  First   Street,  Duquesne,   Pa.     Recommended  by 

H.  G.  Scheck. 
Bowden,  T.  C,  Coal  Inspector,  B  &  L.  E.  R.  R.,  Greenville,  Pa. 

Recommended  by  A.  D.   Chittenden. 
McMillan.  G.  W.,  Manager  Railway  Department,  James  B.  Sipe 

&  Co.,  Pittsburgh,  Pa.    Recommended  by  J.  G.  Code. 
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Schroyer,  J.  R.,  Salesman,  Homestead  Valve  Works,  Homestead, 
Pa.     Recommended  by  D.  J.  Redding. 

PRESIDENT :  As  soon  as  these  applicants  have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  become  members. 

The  Secretary  announced  the  death  of  J.  McC.  Barwis, 
General  Foreman  Passenger  Car  Inspectors,  Penna.  R.  R.,  Pitts- 
burgh, May  20,  1914.  Mr.  Barwis  was  elected  to  membership 
in  the  Club  April  2,  1904. 

PRESIDENT:  We  are  all  sorry  to  hear  of  Mr.  Barwis' 
death.  I  direct  that  a  page  be  set  aside  in  our  Official  Pro- 
ceedings to  record  his  death. 

SECRETARY:  We  have  the  following  resolution  which 
is  submitted   for  adoption : 

"Whereas,  the  members  of  The  Railway  Club  of  Pitts- 
burgh and  their  ladies  were  invited  to  and  tendered  a  compli- 
mentary concert  at  Carnegie  Music  Hall.  Schenley  Park  on 
Thursday  evening.  May  14th,  1914.  by  the  Pittsburgh  Male 
Chorus,  assisted  by  Mrs.  Elsie  Gundling  Duga,  soprano,  through 
the  courtesy  of  The  McConway  &  Torley  Company  of  Pittsburgh, 

And  Whereas,  a  large  number  of  the  members  of  this  Club 
with  their  ladies  accepted  the  invitation  and  attended  the  event 
to  their  enjoyment  and  passed  a  most  delightful  evening. 

Be  It  Resolved,  that  a  vote  of  thanks  be  and  hereby  is  ten- 
dered to  The  McConway  &  Torley  Company  for  the  courtesies 
and  entertainment  provided  on  this  occasion,  and  that  a  copy  of 
this  resolution  be  forwarded  to  The  McConway  &  Torley  Com- 
pany and  also  be  spread  upon  the  minutes  of  this  Club  as  a 
permanent  record  of  the  event." 

(Signed)  L.  H.  Turner, 
D.  J.  Redding, 
F.  R.  McFeatters, 

Executive  Committee. 

The  resolution  as  presented  was  adopted  by  a  unanimous 
rising  vote. 

PRESIDENT :  If  there  is  no  further  business  we  now 
come  to  the  address  of  the  evening  by  Mr.  W.  A.  Converse, 
Secretary  and  Chemical  Director,  Dearborn  Chemical  Company, 
Chicago,  on  the  subject  of  "Some  ill  effects  of  boiler  feed  waters 
and  their  causes." 
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SOME  ILL  EFFECTS  OF  BOILER  FEED  WATERS  AND 
THEIR  CAUSES.  ^ 


Bv  Mr.  W.  a.  Convkrse. 


Mr.  President  and  members  of  The  Railzvay  Club  of  Pittsburgh : 

As  a  matter  of  preliminary  remarks,  I  want  to  assure  you 
it  is  with  pleasure  that  I  am  with  you  this  evening.  I  have  met 
a  number  of  you  many  times  in  the  past  and  I  appreciate  very 
much  the  acquaintance  of  the  members  I  have  met.  The  talk 
I  am  to  give  you  this  evening-  is  not  one  that  would  be  classed 
as  formal.  It  is  going  to  be  strictly  an  informal  talk  and  I 
want  you  to  feel  at  liberty  at  any  time,  preferably  at  the  end^ 
to  ask  any  questions,  and  I  wish  to  impress  upon  you  at  the  start 
that  it  will  be  a  pleasure  to  answer  them  as  far  as  I  can  in- 
telligently, and  to  enter  into  a  discussion  of  any  phase  of  any 
of  the  features  I  may  bring  out. 

You  will  recall  that  the  subject  as  announced  is  "Some  of  the 
ill  effects  of  boiler  feed  waters  and  their  causes."  Do  not  lose 
sight  of  the  word  "some."  If  I  were  to  undertake  the  discus- 
sion of  all  the  ill  effects  of  boiler  feed  waters  even  to  the  most 
meager  extent  we  probably  would  be  here  a  couple  of  weeks 
from  tonight  in  a  continuous  session.  There  are  many  ill  effects 
with  which  you  are  thoroughly  conversant,  but  which  in  a  great 
many  cases  you  are  at  a  loss  in  your  own  minds,  no  doubt,  to 
understand  the  reasons  therefor,  and  whether  all  these  ill  effects 
are  attributable  to  the  boiler  feed  water  or  not. 

The  trend  of  the  discussion  tonight  will  be  first  to  consider 
water  as  we  obtain  it  from  its  natural  sources,  and  then  to  take 
up  some  of  the  more  important  ill  effects  arising  from  its  use, 
the  theories  that  have  been  advanced  for  the  cause  thereof,  and 
some  of  the  investigations  that  have  followed,  in  an  endeavor 
to  confirm  or  reject  these  theories.  If  we  are  to  thoroughly 
consider  and  clearly  understand  any  particular  subject,  it  is 
necessary  that  we  have  a  general  idea  of  the  fundamentals 
underlying  it,  hence  if  we  are  to  consider  the  substance  boiler 
feed  water,  we  must  have  some  knowledge  of  what  water  is; 
and  since  the  chemical  composition  of  pure  water  plays  a  large 
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part  in  these  effects,  it  becomes  essential  that  we  consider  it 
from  this  point  of  view. 

Digressing"  for  a  moment,  if  I  should  at  times  repeat  various 
statements,  it  is  that  I  may  call  to  your  attention  more  plainly 
the  points  I  am  endeavoring-  to  bring  out. 

Water  to  the  technical  man  is  water  in  an  absolutely  pure 
state,  devoid  of  all  foreign  substances,  either  gaseous,  licjuid  or 
solid.  Chemically,  water  is  made  up  of  two  gases,  hydrogen 
and  oxygen.  Hydrogen  gas  when  pure  is  odorless,  colorless, 
tasteless,  and  non-poisonous.  It  has,  however,  the  property  of 
inflammability.  If  we  should  pass  hydrogen  gas  through  an 
ordinary  gas  jet  and  light  it,  it  would  burn  in  the  same  manner 
as  does  illuminating  gas. 

It  would  not,  however,  give  us  the  illumination,  because  of 
the  absence  of  carbon.  Oxygen  gas  has  identically  the  same 
properties  as  hydrogen,  with  one  exception,  i.  e..  it  is  entirely 
devoid  of  the  property  of  inflammability.  It  will  not  burn,  but 
it  is  absolutely  essential  to  all  processes  of  combustion.  If  it 
were  not  for  this  fact  and  the  fact  that  a  large  part  of  the 
atmosphere  which  you  allow  to  pass  into  the  furnaces  under 
your  boilers,  is  made  up  of  oxygen,  you  would  not  be  able  to 
obtain  any  efficiency  therefrom,  because  there  would  be  absolutely 
no  combustion  of  the  fuel. 

Going  back  to  the  composition  of  water,  we  will  assume  that 
we  have  three  rectangular  containers  of  identical  capacity,  one 
of  which  is  filled  with  oxygen  and  the  other  two  with  hydrogen. 
If  by  any  method  we  cause  the  two  volumes  of  hydrogen  to 
combine  chemically  with  the  oxygen  we  will  produce  water,  and 
if  the  gases  were  pure  we  would  naturally  produce  absolutely 
pure  water.  There  are  two  ordinary  methods  for  bringing  about 
this  combination.  First,  if  we  should  pass  hydrogen  gas  through 
an  ordinary  illuminating  gas  jet  and  burn  it  as  we  do  illuminat- 
ing gas,  we  would  simply  cause  it  to  combine  with  the  oxygen 
of  the  atmosphere  and  produce  water.  For  every  unit  of 
hydrogen  so  burned  we  would  produce  a  certain  and  definite 
amount  of  water.  Again,  if  we  take  the  two  parts  of  hydrogen 
and  the  one  of  oxygen  and  mix  them  in  a  container  of  any  type, 
the  same  as  we  might  mix  sawdust  and  sand,  and  cause  an 
electric  spark  to  pass  through  that  mixture,  it  will  result  in  a 
chemical  combination  of  the  two  gases,  producing  water. 

204 


For  our  i)urposes  this  evening  wc  may  assume  that  water 
has  its  origin  at  the  surface  of  the  earth,  in  seas,  inland  lakes, 
rivers,  creeks,  etc.  The  effect  of  the  heat  rays  of  the  sun  upon 
these  surfaces  is  to  convert  the  moisture  thereof  into  vapor, 
which  rises  invisibly  into  the  heavens,  later  assuming  the  form 
of  clouds,  in  which  condition  it  is  visible.  The  water  sui)posedly 
exists  in  these  clouds  in  a  semi-condensed  condition  ;  that  is,  it 
is  partially  condensed,  but  the  particles  of  water  are  so  small 
and  so  finely  divided  that  it  does  not  readily  fall  through  the 
atmosphere,  but  due  to  electrolytic  disturbance  or  change  of 
temperature,  or  both,  these  extremely  minute  particles  of  water 
combine  one  with  another  and  form  larger  particles,  which  in 
turn  fall  to  the  surface  of  the  earth.  Water  falls  to  the  earth 
in  several  different  forms,  as  rain,  snow,  frost,  dew,  etc.  How- 
ever, we  will  consider  it  only  as  falling  in  the  form  of  rain. 

It  is  believed  that  water  as  it  leaves  the  clouds  is  in  a  prac- 
tically pure  condition,  and  that  the  first  opportunities  for  its 
contamination  arise  immediately  following  the  beginning  of  its 
descent  to  the  surface  of  the  earth.  In  falling  through  the 
atmosphere,  either  as  rain  or  otherwise,  it  takes  up  certain 
substances.  Naturally  these  substances  taken  up  are  dependent 
upon  the  substances  contained  in  the  atmosphere  through  which 
it  falls,  which  in  turn  are  to  a  large  extent  due  to  the  industrial 
conditions  existing  upon  the  surface  of  the  earth.  But  there 
is  one  substance  always  present  in  the  air,  and  that  is  carbon 
dioxide  (CO2)  or  carbonic  acid  gas.  You  as  men  interested 
in  the  production  of  power  from  the  combustion  of  coal  realize 
that  CO2  is  the  constituent  of  your  flue  gases  or  your  stack 
gases  upon  which  you  base  your  opinion  of  the  accuracy  or  the 
perfection  of  the  combustion  going  on  in  your  furnaces.  In  a 
district  where  bituminous  coal  is  the  chief  fuel,  and  where  this 
fuel  is  largely  impregnated  with  sulphur,  which  is  the  case 
generally  with  the  middle  states  bituminous  coal,  the  sulphur, 
in  the  process  of  combustion  is  also  converted  into  another  gas 
just  the  same  as  is  the  carbon  into  CO2  gas.  This  sulphur  gas 
naturally  impregnates  the  atmosphere  and  is  dissolved  by  water 
falling  through  the  air,  and  eventually  converted  into  sulphuric 
acid.  As  the  term  sulphuric  acid  may  be  Greek  to  some  of  you,. 
I  will  just  call  your  attention  to  the  fact  that  sulphuric  acid  is 
of  such  a  character  that  wdien  in  even  a  weak  solution  in  water 
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it  will  dissolve  metallic  iron  very  rapidly.  There  is  also  present 
in  the  atmosphere,  at  all  times,  another  class  of  substances  com- 
monly known  as  the  ammonia  class.  You  are  all  conversant 
with  ordinary  household  ammonia.  The  ammonia  in  the  air  is 
the  same  substance,  but  not  present  in  sufficient  quantity  to  give 
the  odor.  The  atmosphere  carries  some  of  this  in  practically 
all  neighborhoods  at  all  times,  consequently  more  or  less  of  this 
class  of  substances  becomes  a  part  of  the  impurities  contained 
in  natural  waters. 

Assuming  now  that  the  water  has  passed  down  through  the 
atmosphere  and  has  reached  the  immediate  surface  of  the  earth, 
it  has  taken  up  some  carbon  dioxide  (CO2),  some  ammonia, 
undoubtedly  some  sulphur  gases,  and  probably  some  oxygen 
(since  the  air  is  made  up.  to  the  extent  of  twenty  per  cent,  of 
this  gas) — all  of  these  gases  being  in  solution  in  the  water 
itself. 

\\'hat  happens  at  the  immediate  surface  of  the  earth?  That 
depends  upon  the  litter  or  refuse  which  covers  the  surface  of 
the  earth  upon  which  the  water  falls.  If  the  surface  is  strewn 
with  decaying  or  rotting  vegetable  matter,  such  as  timber,  leaves, 
twigs,  etc.,  it  takes  up  another  portion  of  carbon  dioxide  (CO2), 
because  the  process  of  rotting  of  timber,  for  instance,  is  noth- 
ing more  nor  less  than  a  slow  process  of  combustion,  identical 
in  character  in  every  chemical  respect  with  that  which  is  going 
on  underneath  your  boilers ;  that  is,  a  combining  of  the  oxygen 
of  the  atmosphere  with  the  carbon  of  the  fuel  which  you  are 
burning,  or  the  carbon  forming  the  greater  part  of  the  vegetable 
matter  which  is  in  process  of  decay.  The  only  reason  you  do 
not  notice  heat  or  light  in  the  case  of  the  decaying  of  vegetable 
matter  is  because  the  rate  at  which  the  oxygen  of  the  atmosphere 
combines  with  the  carbon  of  the  decaying  timber  is  not  sufficiently 
rapid.  If  the  combination  in  the  process  of  decay  were  going 
on  as  rapidly  as  it  is  in  your  furnace,  you  would  perceive  tem- 
perature and  light  as  well.  If  the  water  falls  upon  a  surface 
•strewn  with  animal  matter  like  we  have  in  the  stockyards  dis- 
trict in  Chicago,  where  there  is  more  or  less  animal  matter 
which  is  converted  into  ammonia  compounds,  it  takes  up  more 
ammonia  at  this  point.  Then,  again,  animal  fats  like  tallow  and 
lard  are  made  up  in  part  of  fatty  acids,  and  these  fatty  acids 
are  rather  soluble  in  water,  and  are  readily  taken  up  in  moderate 
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quantities  by  water  coming  in  contact  with  them,  and  are 
extremely  destructive  to  metalHc  surfaces.  These  are  only  a 
few  of  the  substances  that  are  commonly  taken  up  just  at  the 
surface  of  the  earth. 

If  we  now  follow  this  water  down  through  the  channels 
of  the  earth,  whether  or  not  perpendicularly  through  what  we 
call  veins,  from  whence  it  is  later  obtained  through  wells  or 
springs,  or  whether  it  travels  through  channels  corresponding 
to  our  rivers  and  creeks,  another  class  of  substances  is  taken  up. 
You  noticed  that  the  bulk  of  the  substances  taken  up  previous 
to  this  were  gaseous  in  form.  Some  solid  matter  is,  however, 
usually  taken  up  at  the  surface  of  the  earth,  but  it  usually  con- 
sists of  organic  substances,  which  we  will  not  discuss  in  detail 
at  this  time. 

We  know  that  water  is  the  greatest  solvent  for  all  sub- 
stances known ;  that  is,  water  will  dissolve  some  of  more  sub- 
stances and  more  of  some  substances  than  any  other  liquid 
known.  There  is  practically  nothing  that  is  absolutely  insoluble 
in  water.  This  can  not  be  said  of  any  other  substance  that 
might  be  considered  as  a  solvent.  The  solvent  action  of  water 
is  further  influenced  by  the  substances  which  it  has  taken  up 
through  its  travels  down  through  the  strata  of  atmosphere,  at 
the  immediate  surface  of  the  earth,  and  while  traveling  down 
through  the  earth.  For  example,  let  us  consider  carbonate  of 
lime  (ordinary  lime  stone).  If  we  were  to  pass  distilled  water 
down  through  a  layer  of  limestone,  we  would  find  that  it  would 
not  take  up  or  dissolve  a  quantity  exceeding  3^  grains  per  U.  S. 
gallon.  But  upon  analysis  of  waters  that  come  to  our  laboratories 
from  time  to  time  we  find  quantities  up  to  as  high  as  SSV^  grains. 
This  means  that  50  grains  of  the  carbonate  of  lime  in  solution  in 
this  gallon  of  water  is  there  simply  because  of  the  presence  of 
carbon  dioxide  (CO2)  which  had  been  previously  taken  up 
from  the  atmosphere  or  from  the  immediate  surface  of  the  earth, 
due  to  the  decay  of  vegetable  matter  or  otherwise,  since  50 
grains  of  carbonate  of  lime  in  such  a  water  is  held  in  solution 
by  the  carbon  dioxide  gas  present.  And  this  particular  gas 
being  very  readily  eliminated  from  water  with  a  rise  in  tem- 
perature, the  carbonate  of  lime  must  go  out  of  solution  when  the 
water  is  heated.  Water  even  at  140°  Fahr.  will  give  up  a 
considerable  portion  of  this  carbon  dioxide  (CO2),  and  if  main- 
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tained  at  212°  Fahr.  for  a  sufficient  length  of  time  will  give 
up  all  its  free  and  loosely  combined  carbonic  acid  gas,  which 
would  result  in  throwing  out  of  solution  these  50  grains  of 
carbonate  of  lime,  leaving  in  solution  the  3}^  grains  only.  I 
make  this  point  here  to  show  you  why  it  is  that  carbonate  of 
lime  goes  out  so  readily  in  ordinary  open  heaters,  for  instance, 
or  in  any  appliance  where  water  is  heated  even  to  a  moderate 
temperature.  Water  from  wells  will  often  show  deposition  of 
carbonate  of  lime  in  a  glass,  if  the  glass  is  filled  with  the  water 
and  allowed  to  stand  at  ordinary  temperature  for  a  short  time. 

Following  the  travel  of  the  water  through  the  underlying 
strata  of  the  earth,  we  find  that  it  takes  up  many  other  and 
different  substances,  mostly  solid  and  mineral  in  character.  If 
the  water  in  traveling  down  through  the  earth  comes  in  contact 
first  wuth  a  deposit  of  carbonate  of  lime  commonly  known  as 
limestone,  it  will  take  up  or  dissolve  a  quantity  of  carbonate  of 
lime,  the  amount  wdiich  it  will  take  up  above  3>^  grains  per 
U.  S.  gallon  being  dependent  upon  the  amount  of  carbon  dioxide 
the  water  has  previously  accumulated  in  passing  through  the  air 
and  over  the  immediate  surface  of  the  earth,  and  the  length  of 
time  the  water  remains  in  contact  with  the  limestone.  If  in 
traveling  through  the  earth  it  comes  in  contact  with  a  deposit 
of  sulphate  of  lime,  or  what  we  know  in  its  natural  state  as 
gypsum,  we  would  naturally  expect  that  the  sulphate  of  lime 
or  gypsum  would  be  the  predominating  substance  in  the  w^ater. 
That  is  true  in  a  sense.  It  is  not  necessarily  true,  however, 
because  of  this  fact:  if  the  w^ater  had  previously  come  in  con- 
tact with  a  deposit  of  carbonate  of  soda  (soda  ash)  it  would 
not  dissolve  or  take  into  solution  any  appreciable  amount  of 
sulphate  of  lime.  On  the  other  hand  if  it  had  come  in  contact 
with  a  deposit  of  salt  (chloride  of  soda)  before  passing  through 
the  deposit  of  sulphate  of  lime  (gypsum),  it  would  take  up  a 
very  much  larger  amount  of  sulphate  of  lime  than  otherwise 
would  be  the  case.  You  will  see  from  this  that  the  amount  of 
the  dififerent  solid  substances  a  w^ater  may  contain  is  to  a  con- 
siderable extent  at  least,  dependent  upon  the  kinds  and  quan- 
tities of  other  substances  previously  taken  up  and  present  in  the 
water  at  the  time  of  its  coming  in  contact  with  another  substance. 

In  similar  manner  we  could  go  on  and  consider  each  and 
every   substance  taken  up   from  the  earth,  commonly   found  in 
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natural  waters,  such  as  carbonate  of  magnesia,  sulphate  of 
magnesia,  sulphate  of  soda,  etc.  However,  time  will  not  permit 
of  this. 

So  you  see  as  we  go  from  the  clouds  on  down  to  the  source 
from  which  you  railroad  men  obtain  your  water  supply,  there  are 
many  opportunities  for  extreme  contamination  of  the  water  as 
compared  with  its  original  condition,  i.  e.,  the  condition  in  which 
it  existed  in  the  clouds.  In  order  to  best  arrive  at  the  causes 
of  the  ill  effects  of  some  waters,  it  may  be  further  advisable  to 
consider  some  of  the  substances  found  generally  in  ordinary 
boiler-feed  and  natural  waters.  As  a  technical  man,  feeling  that 
a  considerable  part  of  this  audience  has  very  little  conception  of 
what,  for  example,  sulphate  of  lime  really  is,  and  what  car- 
bonate of  lime  really  is,  and  other  substances  ordinarily  found 
in  water,  I  feel  that  it  may  not  be  time  wasted  to  consider  for 
a  few  moments  the  substances  cited.  I  have  prepared  and  here 
present  a  chart  which  shows  the  substances  usually  found.  I 
am  barring  from  consideration  at  present,  suspended  matter  and 
some  substances  which  may  be  considered  later,  if  necessary. 
This  chart  shows  all  the  substances  which  are  found  in  prac- 
tically all  waters,  those  containing  other  substances  being  by  far 
the  exception : 


CHART  XO.  I. 


TOTAL 

DISSOLVED 

SOLIDS 


Incrusting  or 

Scale  forming-  solids 


Xon-Incrusting  or 
Corrosive  or  Foaming 
Solids 
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Silica 

Carbonate  of  Iron 
Alumina 

Carbonate  of  Lime 
Sulphate  of  Lime 
Carbonate  of  Magnesia 
Sulphate  of  Magnesia 
In  presence  with  excess 
Of  Carbonate  of  Lime 


Sulphate  of  Soda 
Chloride  of  Soda  (Salt) 
Carbonate  of  Soda 
Chloride  of  Lime 
Chloride  of  Alagnesia 


I  desire  to  call  your  attention  to  a  few  of  these.  First, 
silica.  What  is  silica?  Nothing  more  nor  less  than  ordinary, 
white  sea  sand,  so  to  speak.  If  we  analyze  nice  white  sand  we 
will  find  that  upwards  of  99  per  cent  of  it  is  silica.  Silica  con- 
stitutes the  base  of  our  glassware,  all  of  the  enamels  on  our  bath 
tubs,  and  all  that  class  of  material.  Passing  down  to  carbonate 
of  lime,  school  crayon  is  the  most  common  or  ordinary  form 
of  this  substance ;  all  it  contains  other  than  carbonate  of  lime 
is  a  little  binder  to  hold  it  together,  and  an  abrasive  substance 
like  pumice  stone  to  make  it  work  satisfactorily  for  the  purpose 
for  which  it  is  intended.  Another  common  form  of  this  substance 
is  ordinary  whiting. 

Next  we  have  sulphate  of  lime,  well  known  to  you  as 
plaster  of  paris.  In  its  native  condition  it  is  known  as  gypsum. 
Next,  sulphate  of  magnesia  (indicating).  This  is  an  interesting 
salt  from  more  viewpoints  than  one.  It  is  one  of  the  things 
considered  by  some  of  us  as  mighty  nice  for  use  "the  next 
morning  after  the  night  before,"  about  two  tablespoonfuls  in  a 
half-glass  of  hot  water  before  breakfast.  It  is  commonly  known 
as  Epsom  Salts.  It  has  another  peculiarity.  If  you  take  a 
prescription  from  your  family  doctor,  and  walk  into  the  neigh- 
boring drug  store,  and  the  prescription  calls  for  an  ounce  of 
sulphate  of  magnesia,  you  will  pay  twenty-five  cents  for  it.  If 
you  walk  into  the  same  store  and  ask  for  a  pound  of  Epsom 
salts,  you  will  pay  ten  cents   for  it. 

Now,  going  down  to  sulphate  of  soda,  chloride  of  soda, 
carbonate  of  soda,  chloride  of  lime,  etc.,  I  will  comment  par- 
ticularly only  on  the  chloride  of  soda  (common  table  salt).  As 
all  of  you  know,  common  salt  is  absolutely  essential  in  the  scheme 
of  human  economy.  To  chemists  it  is  one  of  the  very  best 
examples  of  what  can  be  done  in  the  way  of  changing  the 
chemical  and  physical  properties  of  substances  by  chemical  re- 
action. Chloride  of  soda  or  common  salt  is  made  up  of  two 
substances,  one  of  them  metallic  sodium,  which  is  vicious  from 
every  angle,  and  chlorine,  which  is  even  more  obnoxious.  Metal- 
lic sodium  is  so  active  that  if  we  throw  a  piece  of  it  on  water 
it  decomposes  the  water  and  ignites  the  hydrogen  that  is 
liberated,  and  gives  off  a  report  common  to  an  explosion.  A 
small  portion  of  it  placed  on  the  skin  would  in  a  very  few  sec- 
onds bore  down   through  the   skin  and  finally  go   clear  to  the 
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bone.  It  is  extremely  poisonous  when  taken  internally;  in  fact, 
it  is  so  objectionable  that  the  chemist  himself  uses  extreme  pre- 
caution in  handling  it.  The  other  substance,  chlorine,  is  a  gas 
and  is  more  obno.xious.  more  objectionable  and  more  poisonous 
than  metallic  sodium.  We  bring  together  these  two  extremely 
objectionable  and  poisonous  substances  and  cause  them  to  unite 
chemically  in  certain  proportions,  and  produce  a  substance  that 
is  not  only  harmless,  but  absolutely  essential  to  the  welfare  of 
the  human  family ;  namely,  chloride  of  soda  or  common  salt. 
Such  possibilities  are  true  in  connection  with  the  salts  common 
to  boiler  feed  waters. 

The  next  substance  is  sulphate  of  soda.  I  spoke  a  few 
moments  ago  of  the  action  sulphuric  acid  would  have  in  a  weak 
solution  upon  iron.  Sulphate  of  soda  is  simply  a  combination 
of  that  same  vicious,  metallic  sodium  and  sulphuric  acid.  The 
sulphuric  acid  is  also  a  very  obnoxious  material  of  itself,  and 
since  a  solution  of  it  w^ill  dissolve  iron  readily,  it  is  extremely 
objectionable  when  present  in  a  boiler  feed  water. 

You  will  notice  that  the  substances  on  the  chart  are  divided 
into  two  classes ;  incrusting  or  scale-forming  solids,  and  non- 
incrusting  or  corrosive  and  foaming  solids.  This  means  that 
all  those  substances  shown  under  the  former  classification  can 
and  do  enter  into  scale  formation,  these  substances  being  the 
silica,  carbonates  of  lime  and  magnesia,  sulphate  of  lime,  and 
sulphate  of  magnesia  in  the  presence  of  an  excess  of  carbonate 
of  lime.  Those  coming  under  the  latter  classification,  due  to 
their  extreme  solubility,  cannot  and  do  not  enter  into  scale  forma- 
tion; namely,  sulphate  of  soda  TGlaubers  salts),  chloride  of  soda 
(common  salt),  and  carbonate  of  soda  (soda  ash).  On  the 
other  hand,  however,  when  present  in  a  water  in  relatively  large 
quantities,  they  do  give  rise  to  foaming,  corrosion,  and  many 
other  types  of  troubles.  Since  the  chloride  of  lime  is  rather 
inactive,  we  will  pass  it  by,  and  the  chloride  of  magnesia  will  be 
considered  later. 

I  feel  that  the  most  rational  way  of  explaining  the  causes 
of  some  of  the  more  common  ill  effects  of  boiler  feed  waters 
■would  be  to  consider  the  analyses  of  waters  from  several  differ- 
ent localities,  representing  different  types,  which  have  been  used 
in  practice  a  sufificient  length  of  time  to  enable  us  to  know 
absolutely  the  effects  of  those  waters,  wherein  nothing  whatever 
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was  used  to  counteract  or  change  their  ill  effects.  In  referring 
to  these  analyses,  I  will  cite  the  effects  of  the  different  waters, 
the  theories  that  have  been  advanced  to  account  for  them,  and 
the  investigations  that  have  been  made  to  confirm  or  refute  them. 

ANALYSIS  XO.  i. 

Silica 502  Grains  Per  Gallon 

Oxides  of  Iron  and  Alumina 093 

Carbonate  of  Lime  (Chalk) 234 

Sulphate  of  Lime   (Gypsum)    ....     None 

Carbonate  of  Magnesia 407 ' 


Chloride  of  Soda  (Common  Salt)  .  .  3.600 
Sulphate  of  Soda  (Glauber's  Salts)  .  8.214 
Carbonate  of  Soda  (Soda  Ash)  .  .  .  22.789 
Undetermined  Matter 180 


Total 36.019       " 

The  substances  named  on  the  charts  are  so  arranged  that 
those  shown  below  the  horizontal  line  never  enter  into  scale  for- 
mation, and  those  above  do  enter  into  scale  formation,  when 
present  in  sufficient  quantity  or  relatively  large  proportions. 
Those  below  give  rise  to  troubles  of  their  own  kind,  more  par- 
ticularly foaming,  corrosion,  etc.  I  have  selected  waters  rather 
heavily  impregnated  with  substances,  for  the  reason  that  you 
can  more  easily  interpret  quantities  in  whole  numbers  than  in 
decimals. 

Now  what  is  to  be  expected  of  this  water  in  the  way  of 
ill  effects?  It  will  foam,  as  we  know  from  experience  with 
waters  of  like  kind.  Why  does  it  foam?  You  will  notice  that 
the  larger  portion  of  the  non-scale- forming  solids  consists  of 
carbonate  of  soda  (soda  ash).  Carbonate  of  soda  is  nothing 
more  nor  less  than  soda  ash.  We  find  in  the  literature  of  today 
statements  to  the  effect  that  a  water  devoid  of  suspended  mat- 
ter will  not  foam.  Here  is  a  water  that  does  foam,  and  as  far 
as  the  suspended  matter  is  concerned  it  contains  none.  Neither 
does  it  contain  a  sufficient  amount  of  any  substances  that,  when 
submitted  to  the  conditions  extant  in  the  interior  of  a  steam 
boiler,  would  give  rise  to  any  appreciable  amount  of  suspended 
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matter  during  an  ordinary  run  between  wash  outs.  We  do, 
however,  find  a  total  of  about  yT,  grains  of  the  soda  sahs.  They 
are  sohible  to  the  extent  of  several  hundred  grains  per  gallon, 
consequently  they  soon  reach  a  point  where  they  induce  foam- 
ing, due  to  the  fact  that  they  change  or  increase  the  surface 
tension  of  the  water  in  the  boiler  itself.  You  may  say  that  a 
little  matter  of  22.78  grains  of  carbonate  of  soda  is  not  much. 
It  does  not  appear  to  be.  But  consider  a  stationary  boiler 
developing  500  horse  power  continuously  for  24  hours  a  day ; 
it  would  evaporate  about  45,000  gallons  of  water.  The  22.78 
grains  per  gallon  is  equivalent  to  3.25  pounds  per  thousand  gal- 
lons, therefore  we  would  have  14634  pounds  of  carbonate  of 
soda  in  the  boiler  at  the  end  of  24  hours.  Imagine  you  are 
operating  the  boiler  but  fourteen  days  or  two  weeks ;  you  would 
have  2047^  pounds  in  a  boiler  probably  containing  a  quantity 
of  water  equivalent  to  about  3500  gallons.  So  you  see  you  have 
a  very  concentrated  solution  remaining  in  the  boiler,  which  would 
foam  without  question,  and  it  did  so  from  the  second  day  in 
service  following  washout,  at  wdiich  time  there  was  in  the  boiler 
not  to  exceed  130  pounds  of  the  carbonate  of  soda. 

Then  another  very  deleterious  condition  arose  here,  viz., 
the  disintegration  and  softening  of  gaskets,  which  in  turn  re- 
sulted in  a  leaky  condition.  Any  chemist  in  the  room  will  tell 
you  that  the  gaskets  upon  the  market  today  are  largely  made  up 
either  of  asbestos  or  asbestos  composition,  or  rubber  or  rubber 
composition.  Asbestos  is  a  mineral  product,  and  we  as  chemists 
know  that  it  is  soluble  to  a  considerable  extent  in  a  strong 
alkaline  solution,  that  is,  a  solution  of  some  of  the  soda  salts. 
Asbestos  as  it  exists  in  gaskets  is  in  a  very  fine,  fibrous  condition, 
consequently  when  this  strong  alkaline  solution  comes  in  con- 
tact with  it,  the  alkali  naturally  dissolves  these  fibers  and  causes 
a  breaking  dowm  or  change  in  the  properties  of  the  gasket  itself, 
resulting  in  trouble.  These  are  chemical  facts  and  can  be  con- 
firmed by  experiment ;  consequently,  are  we  not  safe  in  assuming 
that  it  is  due  to  the  carbonate  of  soda,  which  is  the  only  alkali 
contained  in  the  boiler? 

Xow  what  about  the  effect,  if  any,  upon  the  gaskets  of  the 
rubber  type?  If  you  will  take  an  ordinary  rubber  band  and 
place  it  in  a  strong  boiling  solution  of  carbonate  of  soda,  or 
caustic  soda,  and  allow  it  to  remain  there  for  say  48  hours,  you 
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will  find  that  the  rubber  band  has  changed  very  materially  in 
character.  It  has  its  elasticity,  it  has  swelled  to  several  times 
its  original  size  in  diameter,  and  it  has  become  of  the  appear- 
ance of  cold  glue  or  gelatin.  If  it  can  be  shown  that  these 
substances  in  this  solution  alone  will  do  these  things,  why  should 
we  not  attribute  these  ill  effects  to  the  said  substances  contained 
in  the  water,  where  it  predominates  to  the  extent  it  does  here? 
The  correctness  of  our  theory  is  also  absolutely  confirmed  in 
practice,  as  we  find  that  in  no  case  do  we  experience  these 
troubles  where  a  water  is  used  containing  practically  the  same 
amounts  of  the  substances  shown  in  the  chart  under  considera- 
tion, other  than  the  soda  salts. 

The  next  analysis  shows  a  very  interesting  problem  brought 
to  the  attention  of  the  writer  several  years  since: 

ANALYSIS  NO.  2. 

Silica 1.576  Grains  Per  Gallon 

Oxides   of   Iron  and   Alumina    .     .     .        .280 

Carbonate  of  Lime    (Chalk)    ....  Trace       "         "         " 

Sulphate  of  Lime  (Gypsum)    ....  44.989 

Carbonate  of  Magnesia 1 1-339 

Sulphate  of  Soda 2.404 

Chloride   of   Soda    (Common   Salt)    .     4.590 
Undetermined  Matter 096       " 

Total 65.274       " 

First  let  me  call  your  attention  to  the  fact  that  about  58 
grains  out  of  65  are  made  up  of  scale  forming  salts,  and  about 
45  out  of  the  58  are  sulphate  of  lime.  Naturally  we  would 
expect  this  water  to  give  rise  to  the  formation  of  a  large  amount 
of  scale,  and  it  did.  Furthermore,  w^e  would  expect  the  scale 
to  be  made  up  of  sulphate  of  lime  to  a  very  large  extent,  which 
was  also  true  as  shown  by  analysis.  Now  the  peculiar  trouble 
in  this  case  was  serious  corrosion  underneath  the  scale.  It  is 
not  uncom.mon  for  some  to  assume  that  if  we  have  the  surface 
of  a  boiler  covered  over  with  scale,  corrosion  would  be  prac- 
tically impossible.  In  stationary  practice  it  is  a  common  expres- 
sion that  we  would  rather  have  1/32"  of  scale  over  the  interior 
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of  the  boiler  than  to  take  the  chances  of  corrosion.  This  posi- 
tion must  of  necessity  be  considered  erroneous.  Upon  a 
thorough  investigation  it  was  found  that  corrosion  actually  did 
take  place  and  to  a  very  serious  extent,  and  this  condition  gave 
rise  to  greater  anxiety  than  the   scale  formation  itself. 

Now  to  arrive  at  some  rational  explanation  as  to  what 
actually  did  take  place.  Upon  a  careful  analysis  of  a  portion 
of  the  scale  lying  next  to  the  metal,  which  was  apparently 
originally  a  part  of  the  surface  of  the  metal,  it  was  found  that 
there  was  an  action  going  on  which  compared  identically  with 
the  action  of  sulphuric  acid  upon  iron,  because  sulphate  of  iron 
was  found  on  analysis  of  the  substance  taken  off  of  both  the 
surface  of  the  tube  and  the  side  of  the  scale  which  was  originally 
in  contact  with  the  tube.  The  water  itself  was  not  acid,  con- 
tained no  free  sulphuric  acid,  and  consequently  must  be  a 
liberated  product.  The  theory  advanced  as  a  result  of  the  in- 
vestigation thus  far  carried  on  was  that  the  sulphate  of  lime 
constituting  the  greater  part  of  the  scale  lying  in  direct  contact 
with  the  metal  did  reach  a  temperature,  when  the  scale  had 
become  of  sufficient  thickness,  which  caused  a  decomposition 
of  the  sulphate  of  lime,  liberating  sulphuric  acid.  This  sulphuric 
acid  in  turn  attacked  the  metallic  iron,  giving  rise  to  corrosion. 
The  sulphate  of  iron  formed  as  the  result  of  the  corrosion,  being" 
an  extremely  unstable  salt,  that  is,  one  that  does  not  stay 
together  very  readily,  breaks  down  in  the  presence  of  tem- 
perature and  moisture,  and  again  liberates  sulphuric  acid,  leav- 
ing behind  the  iron  in  the  form  of  iron  oxide.  The  sulphuric 
acid  again  acts  upon  the  metallic  iron,  producing  more  sulphate 
of  iron,  which  is  in  turn  converted  into  oxide  of  iron. 

You  might  ask  why  the  sulphuric  acid  leaves  the  oxide  of 
iron  to  go  to  the  metallic  iron.  In  chemistry  it  is  more  true  that 
every  individual  substance  has  an  affinity,  than  it  is  in  the  human 
family,  and  the  metallic  iron  has  a  greater  affinity  for  the 
sulphuric  acid  than  does  the  oxide  of  iron  which  it  left,  conse- 
quently we  have  the  formation  of  a  new  portion  of  sulphate 
of  iron.  This  is  what  the  chemist  would  term  a  cyclic  or  con- 
tinuous action,  that  is,  the  acid  liberated  from  the  scale,  acting 
on  the  metallic  iron,  decomposing,  acting  again  and  again  on 
the  iron,  and  resulting  in  corrosion.  How  did  we  proceed  ta 
prove  that  this  theory  was  correct?     In  order  to  bring  about 
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decomposition  we  know  that  it  was  necessary  to  have  tempera- 
ture, because  we  know  that  sulphate  of  Hme  does  not  decompose 
below  a  certain  temperature;  so  that  with  the  use  of  mechanical 
devices  the  scale  formation  in  this  boiler  in  which  the  experi- 
ment was  carried  on  was  turbined  down  to  one-half  its  original 
thickness,  and  it  was  found  that  as  long  as  the  scale  was  kept 
down  to  one-half  the  thickness  which  it  ordinarily  formed  in  a 
given  length  of  time,  no  corrosion  underneath  the  scale  forma- 
tion took  place.  Isn't  that  sufficiently  strong  evidence  that  the 
cause  of  the  trouble  was  first  due  to  a  liberation  of  sulphuric 
acid,  in  turn  due  to  the  high  temperature  governing  at  the  point 
of  contact  of  the  scale  with  the  surface  of  the  metal,  which 
primarily  was  due  to  the  thickness  of  the  scale?  Therefore  with 
the  prevention  of  scale  formation  to  a  great  extent,  we  keep 
the  temperature  down  at  the  point  of  contact,  and  obviate  the 
liberation  of  sulphuric  acid,  and  consequently  eliminate  the 
corrosion  in  this  case.  The  correctness  of  the  foregoing  con- 
clusions was  confirmed  by  following  out  such  procedure  in 
practice. 

ANALYSIS  NO.  3. 

Silica 595  Grains  Per  Gallon 

Oxides  of  Iron  and  Alumina 116       "  " 

Carbonate  of  Lime    (Chalk)    ....      8.783       " 

Carbonate  of  Magnesia 4-569       "  "         " 


Sulphate  of  Soda 1.836 

Chloride  of   Soda    (Common   Salt)    .      3.040 
Undetermined  Matter 088 


Total 19.027       " 

In  this  water  we  have  an  illustration  of  the  correctness  of 
the  statement  made,  that  foaming  can  be  due  to  suspended 
matter.  I  do  not  mean  now  that  it  is  always  attributable  to 
that,  as  waters  absolutely  devoid  of  suspended  matter,  contain- 
ing other  substances,  do  foam  without  question.  In  this  case 
we  have  a  water  that  contains  19  grains  of  solid  matter,  of 
which  all  but  about  5  grains  are  what  could  be  classed  as  scale 
forming  substances.     As  a  matter  of  fact  this  water  does  not 
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under  many  conditions  give  rise  to  more  than  a  small  amount 
of  scale  formation.  The  carbonates  of  lime  and  magnesia  when 
precipitated  from  a  water  of  this  type  go  out  of  solution  in  a 
very  finely  divided,  oozy,  or  what  might  be  termed  a  gelatinous 
condition,  in  which  form  they  are  not  to  a  very  great  extent 
retained  in  a  heater,  but  pass  therefrom  to  the  boiler  in  the 
form  of  suspended  matter,  where,  due  to  their  light  gravity, 
they  travel  very  readily  with  the  circulating  water.  The  small 
particles  of  these  incrusting  substances  soon  begin  to  generate 
steam  from  their  own  surfaces,  which  results  in  the  body  of 
water  in  the  boiler  assuming  the  condition  of  a  seething  mass, 
which  finally  results  in  a  foaming  condition.  In  other  waters 
containing  these  same  substances  in  virtually  the  same  quantities, 
and  also  containing  even  a  moderate  amount  of  sulphate  of  lime, 
foaming  is  not  usually  experienced,  owing,  no  doubt,  to  the  fact 
that  the  sulphate  of  lime  when  thrown  out  of  solution  is  much 
heavier  than  the  carbonate  of  lime,  and  readily  settles  vipon  the 
interior  surfaces  of  the  boiler,  and  in  so  doing  carries  with  it 
mechanically  a  considerable  part  of  the  precipitated  carbonates, 
the  mixture  readily  attaching  itself  to  the  surface  of  the  boiler 
in  the  form  of  incrustation. 

An  experiment  was  carried  on  for  the  purpose  of  determin- 
ing whether  or  not  the  foaming  experienced  in  this  case  was 
correctly  attributable  to  the  precipitated  carbonates,  as  follows : 
the  feed  water  was  treated  in  such  a  manner  as  to  remove  about 
one-half  of  the  carbonates  of  lime  and  magnesia  shown  by 
analysis  No.  3,  and  then  pumped  into  the  boiler,  and  it  was 
found  that  it  was  possible  to  operate  the  boilers  over  a  period 
of  sixty  days,  with  no  trouble  in  the  -form  of  foaming.  Further 
experiment  developed  the  fact  that  the  same  results  could  be 
obtained  by  changing  the  carbonates  into  other  substances  by 
chemical  reactions,  and  at  a  much  lower  cost. 

There  is  another  condition  that  arises  from  the  use  of  waters 
of  this  kind.  Since  the  carbonate  of  lime  is  thrown  out  of 
solution  in  a  very  finely-divided  and  light  condition,  and  gives 
rise  to  trouble  in  the  form  of  foaming  and  priming,  w^e  may 
correctly  assume  that  the  steam  space  in  these  boilers  is  full 
of  these  floating  particles,  in  which  condition  they  would  natural- 
ly carry  over  with  the  steam.  It  is  commonplace  in  districts 
where  waters   of  this  kind  are  used  to  have  complaints  to  the 
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effect  that  it  becomes  necessary  to  open  up  the  cyhnders  of  the 
engines  every  so  often,  in  order  to  remove  more  or  less  of  a 
black,  putty-like  substance.  Upon  analysis  of  many  samples, 
we  found  that  this  so-called  putty-like  substance  was  nothing 
but  a  mixture  of  cylinder  oil  and  carbonates  of  lime  and 
magnesia,  principally  the  former.  We  know  that  the  oil  itself 
carries  none  of  these  substances,  consequently  there  is  no  other 
possible  way  of  its  coming  into  the  cylinders  except  that  it  be 
carried  over  mechanically  with  the  steam,  and  that  is  just  what 
happens.  Even  though  there  is  no  foaming  or  priming,  the 
finelv-divided  carbonates  of  lime  and  magnesia  carry  over  and 
are  constantly  rubbed  together  with  the  cylinder  or  valve  oil, 
and  produce  this  putty.  This  trouble  was  overcome  also  by 
changing  the  nature  of  the  precipitated  substances  by  chemical 
reaction. 

ANALYSIS  XO.  4- 

Silica 28.382  Grains  Per  Gallon 

Oxides  of  Iron  and  Alumina   ....      3.760 

Carbonate  of  Lime    (Chalk) 398       " 

Sulphate  of  Lime   (Gypsum)    ....      1.879 
Carbonate  of   ]\Iagnesia 372 


Sulphate  of  Soda Trace 

Chloride  of  Soda  (Common  Salt)    .    .        .850 
Undetermined  Matter 216 


Total  Soluble  Mineral  Solids   .   35.857       " 
Suspended  Matter 113413       "         "         " 

This  analysis  I  must  show  you,  as  it  is  a  curiosity.  Based 
upon  a  knowledge  of  upwards  of  150,000  analyses  covering 
that  many  different  waters,  I  will  say  this  is  the  only  one  of 
its  kind  that  I  ever  came  in  contact  with.  I  have  already  told 
you  that  silica  is  ordinary  sea  sand.  You  will  notice  that  the 
total  amount  of  solids  in  this  water  in  solution  is  35.8,  of  which 
28  grains  is  silica.  You  would  hardly  realize  that  28  grains  per 
gallon,  or  four  pounds  per  thousand  gallons,  of  ordinary  sea 
sand  would  go  into  solution.  But  we  positively  know  that  in  this 
case  it  is  in  solution.     When  you  recall  the  part  that  silica  plays 
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in  the  enamels  nn  yonr  l)ath  tubs,  }()n  can  realize  the  tenacity 
with  which  it  adheres  to  metallic  surfaces.  But  you  may  say 
that  in  the  case  of  the  bath  tub  it  is  put  on  under  high  tempera- 
ture. That  is  true,  but  they  use  silica  in  an  entirely  dififerent 
form  for  that  purpose.  Here  we  have  silica  in  a  gelatinous  form, 
the  fusing  point  of  which  is  very  much  below  that  of  the  silica 
in  the  form  used  in  the  enamels,  and  as  a  matter  of  fact  the 
boiler  in  which  this  was  used  was  coated  with  an  enamel  just 
like  the  enamel  on  the  bath  tub,  except  that  it  was  brown  in 
color,  due  to  the  iron  oxide  it  contained. 

This  analysis  brings  to  mind  another  point  that  I  believe 
it  is  well  to  mention  here.  As  a  chemist  who  is  meeting  people 
and  discussing  the  analysis  of  water  every  day,  it  is  not  uncom- 
mon to  hear  the  question  asked,  "Why  not  filter  it  ?"  even  though 
the  water  in  ciuestion  was  perfectly  clear  and  therefore  con- 
tained no  suspended  matter.  You  will  notice  that  while  this 
water  carries  but  35.8  grains  of  matter  in  solution,  it  carries 
113  grains  in  suspension.  All  of  the  113  grains  were  removed 
by  filtration  before  proceeding  with  the  analysis  or  determination 
of  the  kinds  and  quantities  of  substances  contained  in  solution. 
This  confirms  the  statement  previously  made,  to  the  effect  that 
the  28  grains  of  silica  was  actually  in  solution,  and  right  here  let 
me  impress  this  fact  upon  you,  that  you  cannot  remove  from  a 
water  by  any  method  of  filtration,  anything  that  is  contained  in 
solution,  except  that  you  treat  the  water  with  chemicals  before 
hand  and  convert  some  or  all  of  these  substances  into  an  in- 
soluble form,  in  which  form  they  go  out  of  solution  and  then 
constitute  suspended  matter.  You  cannot  remove  from  a  water 
by  the  ordinary  method  of  filtration  without  chemical  treat- 
ment anything  that  you  cannot  see  with  the  naked  eye,  barring 
bacteria  which  may  be  removed  by  some  of  the  so-called  bacterial 
filters,  but  they  are  not  supposed  to  be  considered  in  connection 
with  water  for  technical  purposes. 

ANALYSTS  NO.  5. 

Silica 525  Grains  Per  Gallon 

Oxides  of  Iron  and  Alumina 093       "         "         " 

Carbonate  of  Time    (Chalk) 222       " 

Sulphate  of  Lime   (Gypsum)    ....      5.273       "         "         " 
Carbonate  of  Magnesia 5.388       " 
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Chloride  of  Magnesia 5- 151  Grains  Per  Gallon 

Sulphate  of  Soda Trace 

Chloride  of  Soda  (Common  Salt)  .  ^-/QO 
Undetermined   Matter 065 

Total  Soluble  Mineral  Solids   .    25.507       "         "         " 
ANALYSIS  NO.  6. 

Silica 1. 1 68 

Oxides  of  Iron  and  Alumina 105 

Carbonate  of  Lime  (Chalk)  ....  5.559 
Sulphate  of  Lime  (Gypsum)  ....  3.786 
Carbonate  of  Magnesia 3-02i 

Chloride  of  Magnesia 2.731  "  "  " 

Sulphate  of  Soda Trace  "  "  " 

Chloride  of  Soda  (Common  Salt)    .    .      5.723  "  "  " 

Undetermined  Matter 145  ''  "  " 


Total  Soluble  Mineral  Solids  .    22.238       " 

These  two  analysis  (Nos.  5  and  6)  are  of  interest  for  the 
reason  that  they  confirm  the  contention  tliat  the  ill  effects  of  a 
water  are  not  exclusively  attributable  to  the  ciuantities  or  kinds 
of  subsances  contained,  but  usually  more  particularly  to  the 
relative  amounts  of  these  substances  contained.  The  water  as 
per  analysis  No.  5  naturally  gave  rise  to  scale  formation  in  con- 
siderable quantities,  but  the  most  objectionable  feature  was  that 
of  corrosion.  This  water  was  and  is  now  being  used  in  loco- 
motive service,  and  it  is  a  well  known  fact  that  the  flue  sheets 
corrode  so  rapidly  that  it  is  seldom  possible  to  operate  a  machine 
more  than  six  months  without  replacing  them.  The  most  serious 
corrosion  in  this  case  took  place  principally  above  the  water 
line.  Why?  You  will  notice  that  the  water  carries  a  trifle  over 
5  grains  of  chloride  of  magnesia  and  virtually  one-fourth  grain 
of  carbonate  of  lime.  Chloride  of  magnesia  under  a  temperature 
of  even  250°  Fahr.  decomposes  and  liberates  hydrochloric  or 
muriatic  acid.  We  further  know  that  muriatic  acid  is  volatile 
and  carries  with  the  steam,  and  we  also  know  that  muriatic 
acid  when  in  even  very  dilute  solution  readily  attacks  iron.  All 
these     facts    then    strongly    confirm    the    conclusion    that    the 
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corrosion   which   took   place   could   correctly  be  traced  back   to 
the   chloride  of  magnesia  in   the   feed   water. 

It  was  found  upon  further  careful  investit;ation  that  steam 
and  moisture  taken  out  of  the  boiler  at  a  point  well  above  the 
water  line  had  a  decided  acid  reaction,  and  we  positively  proved 
that  acid  to  be  muriatic,  and  conse([uently  a  product  of  the  de- 
composition of  chloride  of  magnesia,  which  constitutes  further 
evidence  of  the  correctness  of  this  theory. 

Referring  to  analysis  No.  6,  here  we  have  another  water 
that  carries  chloride  of  magnesia,  but  it  gave  rise  to  no  corrosion, 
practically  speaking.  Why?  It  is  a  well  known  fact  that  if  we 
have  carbonate  of  lime  present  in  a  water  to  a  sufficient  extent, 
along  with  the  chloride  of  magnesia,  it  will  combme  with  the 
muriatic  acid  liberated,  and  neutralize  it,  producing  chloride  of 
lime,  and  in  this  way  prevent  the  corrosion  by  the  muriatic  acid, 
wdiich  would  otherwise  take  place. 

In  the  case  of  the  water  as  per  analysis  No.  5,  we  had 
present  a  little  over  five  grains  of  chloride  of  magnesia  and  only 
approximately  one-fourth  grain  of  carbonate  of  lime,  while  in  the 
case  of  the  water  as  per  analysis  No.  6  we  have  five  grains  of 
carbonate  of  lime  and  but  two  and  three  fourths  grains  of 
chloride  of  magnesia,  which  means  that  in  the  former  case 
the  ill  efifects  of  the  acid  were  not  offset  by  another  substance 
contained  in  the  water,  while  in  the  latter  one  they  were.  You 
will  see  from  this,  that  the  action  of  a  water  in  a  steam  boiler 
is  not  always  dependent  upon  the  total  amount  of  substances 
contained,  nor  the  kind  contained,  but  more  likely  in  most  cases 
upon  the  relative  amounts  of  the  different  substances  present. 
ANALYSIS  NO.  7. 

Silica 3 10  Grains  Per  Gallon. 

Oxides  of  Iron  and  Alumina 081        " 

Carbonate  of  Lime  (Chalk) None       "         " 

Sulphate  of  Lime  (Gypsum) 380       " 

Carbonate  of  Magnesia Trace 

Chloride  of  Magnesia 258 

Sulphate  of   Soda 261       " 

Chloride  of  Soda  (Common  Salt)    .    .        .533 

L'ndetermined  Matter 046       "          "         " 

Total 1.869       " 
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Here  is  a  water  that  has  been  passed  on  by  chemists  many 
times,  and  pronounced  an  ideal  water  for  boiler  purposes.  It 
contains,  as  you  will  note,  but  1.8  grains  of  total  solid  matter. 
Let  us  see  how  much  of  an  ideal  water  it  is.  I  have  here  a 
nipple  (exhibiting  nipple  showing  excessive  corrosion  in  the 
form  of  pitting,  several  pits  perforating  the  specimen  complete- 
ly) taken  from  the  cold  water  side  of  a  feed  water  system  in 
a  stationary  plant,  which  had  been  in  service  less  than  six  months. 
As  a  matter  of  fact,  for  a  number  of  years  it  was  found  neces- 
sary in  practice  to  replace  the  cold  w^ater  portion  of  this  system 
once  in  every  six  or  seven  months ;  and  with  all  this  going  on 
in  this  part  of  the  system,  no  corrosion  took  place  in  the  boiler. 
Since  nothing  was  passing  through  this  portion  of  the  system, 
but  the  cold  water,  and  with  a  further  knowledge  that  water 
under  many  conditions  wall  dissolve  more  or  less  of  all  metals 
such  as  gold,  silver,  lead  and  iron,  and  under  most  conditions 
will  dissolve  more  iron  than  of  other  metals,  we  can  for  the  sake 
of  the  first  step  in  the  investigation  assume  that  it  could  be  cor- 
rectly attributable,  at  least  to  a  considerable  extent,  to  the  water 
itself. 

With  this  in  view,  an  investigation  was  carried  on  as  fol- 
lows :  four  samples  of  water  were  taken  from  the  following 
points;  viz..  original  source  of  supply,  near  the  inlet  to  the  pipe 
system,  near  the  outlet  of  the  system,  and  from  the  pet  cock 
at  the  bottom  of  water  column.  A^ery  careful  determinations 
of  the  quantity  of  iron  (in  solution)  were  made  and  it  was 
found  that  the  amount  of  iron  contained  in  sample  from  near 
inlet  corresponded  with  that  contained  in  sample  from  original 
source,  but  in  sample  from  near  outlet  two  and  one-half  times 
as  much  iron  was  found.  These  figures  represent  the  amount 
of  iron  actually  in  solution,  and  do  not  include  any  which  might 
have  been  in  suspension,  therefore  show  conclusively  that  the 
water  did  actually  dissolve  or  take  up  iron  in  passing  through 
the  pipe  system.  In  the  case  of  the  sample  from  the  boiler,  there 
was  found  a  large  amount  of  iron  rust  in  suspension,  but  the 
same  amount  in  solution  as  was  found  in  sample  taken  from 
near  outlet  of  cold  water  system.  The  amount  of  iron  //;  solution 
in  sample  from  boiler  is  certain  and  positive  proof  that  in  pass- 
ing through  the  pipe  in  question,  the  water  had  taken  up  as 
much  iron  as   it  could  hold  in   solution,  or  in  other  words  was 
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saturated  and  it  could  not  dissolve  any  more  after  leaving  the 
point  in  the  pipe  system  at  which  it  had  become  saturated,  con- 
sequently could  not  and  did  not  exert  a  corrosive  action  in  the 
boilers. 

]>ut,  you  say  to  yourselves,  if  this  is  a  solvent  action,  why 
did  it  not  take  place  uniformily  over  the  entire  surface,  rather 
than  in  the  form  of  pitting?  Let  us  see.  If  we  take  a  piece  of 
boiler  plate  and  bring  it  to  a  high  state  of  polish,  and  put  it 
under  a  high  power  microscope,  we  see  something  that  might 
look  like  this : 

Figure  Xo.  20. 


This  illustration  is  evidence  that  the  composition  of  iron 
or  steel  is  not  continuous  or  uniform.  Xo  doubt  many  of  you 
at  least  have  had  the  opportunity  to  look  over  a  chemist's  report 
covering  a  sample  of  iron  or  steel ;  in  case  you  have  you  must 
have  noticed  that  he  did  not  state  the  amount  of  iron  it  con- 
tained, but  he  did  tell  you  that  it  contained  carbon,  silicon, 
maganese,  sulphur,  phosphorus,  etc.  Each  and  every  one  of 
these  substances,  as  they  exist  in  the  metal  of  the  sheets  or 
tubes,  are  chemically  combined  with  a  certain  amount  of  the 
pure  metallic  iron  or  other  metals,  forming  new  substances  char- 
acteristic of  themselves,  which  are  very  different  from  the  pure 
or  uncombined  iron  itself.  The  balance  of  the  metal  is  made 
up  of  uncombined  iron,  commonly  known  as  ferrite.  Since,  then, 
the  sheets  or  tubes  are  not  of  continuous  or  uniform  composi- 
tion, and  knowing  that  practically  no  two  different  substances 
are  soluble  to  the  same  extent,  we  can  assume  that  the  com- 
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pounds  of  iron  which  were  the  most  sokible  in  the  water  in 
contact  with  their  surface  would  first  of  all  dissolve  to  the 
greatest  extent,  which  would  result  in  the  corrosion  showing  in 
the  form  of  pitting  rather  than  taking  place  to  a  uniform  extent 
over  the  entire  surface. 

We  are  now  leading  up  to  some  of  the  more  modern 
theories  governing  the  corrosion  of  iron  and  steel,  which  must 
of  necessity  have  a  direct  and  important  bearing  upon  that  which 
takes  place  in  steam  boilers.  I  might  simply  state  here,  that 
there  have  been  three  principal  theories  advanced  during  the 
past  several  vears,  generally  referred  to  as  the  electrolytic  or 
galvanic,  the  carbonic  acid,  and  the  peroxide  theory.  Since, 
however,  the  electrolytic  theory  has  virtually  displaced  the  other 
two,  it  is  the  only  one  which  we  will  consider  at  this  time,  and 
it  only  in  a  meager  manner,  but  even  thus  I  feel  that  some  dis- 
cussion of  it  will  make  the  cause  of  trouble  in  the  form  of 
corrosion  more  comprehensible  to  you. 

Science  tell  us  that  every  substance  in  existence  is  either 
electro-negative  or  electro-positive  to  every  other  substance.  We 
also  know  that  it  is  not  uncommon  in  boiler  practice  to  have 
present  a  noticeable  galvanic  current,  which,  if  this  theory  is 
correct,  must  result  in  corrosion.  There  are  three  essentials 
to  a  galvanic  cell,  viz.,  an  electro-positive,  an  electro-negative 
substance  or  pole,  and  an  electrolyte  or  carrier.  As  shown  here- 
tofore when  referring  to  the  non-continuity  of  iron  or  steel 
(see  figure  No.  20)  we  have,  even  in  a  small  area  of  sheet  or 
flue,  the  necessary  different  substances  to  act  as  the  two  poles, 
and  the  presence  of  a  layer  of  water  over  the  surface  will  act 
as  the  carrier.  Therefore  we  have  the  necessary  elements  for 
corrosion.  If  the  water  carries  more  or  less  common  salt,  or 
some  other  substances,  the  current-carrying  capacity  of  the 
water  is  enhanced  and  the  tendency  to  corrosion  relatively  in- 
creased. 

We  must  not  for  a  moment  lose  sight  of  the  fact  that  with 
a  properly  equipped  locomotive  the  boilers  are  directly  connected 
with  brass  fittings,  copper  ferrules  and  at  times  other  metallic 
accessories,  to  say  nothing  of  the  difference  in  the  character  of 
many  flues,  or  the  flues  and  shell,  or  both,  all  of  which  tend 
to  corrosion  in  some  form  or  another.  We  may  have  either 
wrought-iron  or  steel  flues  or  tubes  in  a  boiler,  which  may  be 
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al)s(ilutcly  as  ji^ood  as  it  is  possible  to  produce,  but  sufificiently 
different  in  their  composition  or  continuity,  or  both,  to  bring 
about  a  possible  condition  leading  up  to  electrolysis^ 

Since  as  previously  stated  there  are  three  essentials  to  an 
electrolytic  action,  it  stands  to  reason  that  if  we  can  eliminate 
one  of  these  the  trouble  would  be  overcome.  It  is  not,  however, 
possible  for  us  to  prevent  two  substances  acting  in  the  capacity 
of  the  two  poles  of  a  battery,  under  favorable  conditions,  but  it 
is  possible  to  so  change  the  water  being  used  as  a  feed  supply 
as  to  destroy  its  ability  to  act  as  an  electrolyte,  and  thereby 
prevent  corrosion. 

I  have  with  me  and  will  exhibit  several  lantern  slides  which 
I  believe  will  enable  me  to  bring  out  to  a  better  advantage 
further  comments  upon  the  electrolytic  theory  of  corrosion ;  but 
before  showing  them  I  desire  to  call  your  attention  to  a  few 
results  of  an  investigation  having  a  bearing  upon  this  subject, 
which  was  carried  on  by  one  Farquharson,  in  1882,  with  six 
iron  and  six  steel  plates.  These  pieces  were  submitted  to  the 
action  of  sea  water  for  a  period  of  six  months,  three  each  of 
the  iron  and  steel  plates  separately,  and  the  other  six  as  con- 
nected couples.  In  this  way  he  could  note  the  comparative 
corrosion  of  the  iron  and  steel  when  exposed  separately  to  the 
corrosive  effect  of  the  water,  as  well  as  any  increase  in  the 
corrosion  due  to  galvanic  action  taking  place  between  the  iron 
and  steel,  as  shown  by  the  two  plates  constituting  the  couples 
(iron  and  steel  in  contact). 

The   following  table  shows  the  results  obtained : 


Loss 


Iron)  (Iron                                427  Grs. 

)  In  contact      ( 

Steel)  (Steel                 7  Ozs.  417  Grs. 

Iron)  (Iron                   3     "      340      " 

)  Separate      ( 

Steel)  (Steel                 3     "      327      " 

Iron)  (Iron                   2     "      337      " 

)  In  contact      ( 

Steel)  (Steel                 6     "      000      " 
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Iron)  (Iron  4  Ozs.   157  Grs. 

)       Separate      ( 
Steel)  (Steel  4     "      570      " 

The  above  constitute  the  results  in  four  out  of  six  experi- 
ments reported.  You  will  notice  that  in  each  case  where  the 
iron  and  steel  were  exposed  separately,  the  loss  was  practically 
the  same,  while  in  case  of  the  couples  ( iron  and  steel  in  contact) 
there  was  a  very  great  difference,  the  steel  losing  by  far  the 
greatest  amount.  From  this  you  must  not  infer  that  either  of 
the  metals  used  were  of  inferior  quality,  but  that  the  difference 
in  loss  was  attributable  to  the  difference  in  the  character  of  the 
two. 

As  a  matter  of  further  interest  along  these  lines,  I  desire  to 
call  your  attention  to  the  results  of  one  more  investigation,  car- 
ried on  by  another  eminent  authority,  showing  the  relative 
corrosion  of  iron  when  submitted  to  the  action  of  sea  water  and 
in  contact  with  other  metals  and  alloys,  the  metals  and  alloys 
being  electro-negative  to  the  iron.  All  specimens  and  couples 
were  exposed  to  the  action  of  the  water  the  same  length  of 
time.     The  following  table  shows  results  obtained : 

Relative  Corrosion. 
Iron  Plate  alone  Lost    8.63%  of  its  own  weight 

Iron  Plate  in  contact  with  Brass  Lost  29.64%  of  its  own  weight 
Iron  Plate  in  contact  with  Copper  Lost  42.79%  of  its  own  weight 
Iron  Plate  in  contact  with  Lead  Lost  47.90%  of  its  own  weight 

Iron  Plate  in  contact  with  Gunmetal  Lost  56.39%  of  its  own  weight 
Iron  Plate  in  contact  with  Tin  Lost  74.71  %  of  its  own  weight 

While  the  above  two  tables  show  the  action  due  to  sea 
water,  which  we  are  aware  is  very  bad  in  so  far  as  its  corrosive 
tendencies  are  concerned,  it  is  also  true  that  a  large  number 
of  waters  available  for  use  as  boiler  feed  supplies  carry 
tendencies  to  the  same  trouble,  but  relatively  to  a  less  extent, 
as  the  amount  of  substances  contained  are  less.  We  also  in  a 
large  number  of  cases  find  in  a  water  of  fairly  good  quality  (so 
far  as  the  quantity  of  the  substances  contained  are  concerned) 
virtually  the  same  kinds  of  substances  as  are  present  in  sea 
water,  and  in  such  a  case  you  must  not  overlook  the  fact  that 
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the  water  or  solution  remaining-  in  the  boiler  is  very  rapidly 
concentrating',  resulting  in  it  becoming  very  much  like  the  sea 
water,  and  under  such  conditions  the  results  must  be  similar  in 
character  and  extent. 

I  will  now  proceed  with  the  slides,  if  I  may  have  them 
thrown  upon  the  screen. 

The  first  three  slides  which  I  will  show  you  will  no  doubt 
make  more  plain  what  has  been  said  regarding  the  continuity  of 
iron  and  steel. 

(Slide  No.  i) 


This  slide  shows  a  microphotograph  of  Bailey  Converter 
steel.  You  will  notice  particularly  the  structure  shown,  and  keep 
this  picture  in  mind  while  the  next  two  slides  are  being  shown. 

(Slide  Xo.  2) 


This    one    shows    also    a    microphotograph    of   open    hearth 
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steel,    unannealed,    quite    different    in    structure    from    the    one 
previously  shown,  isn't  it? 

(Slide  No.  3) 


Here  we  have  one  showing  the  structure  of  Bessemer  Steel. 
(Slide  Xo.  4) 


This  slide  shows  a  condition  which  is  not  uncommon,  even 
though  no  expense  is  spared,  and  every  precaution  taken  to 
obviate  it.  It  shows  the  presence  of  slag,  the  dark  spots  being 
small  particles  of  slag  which  have  become  imbedded  in  the  metal 
during  process  of  manufacture.  This  slag  is  of  entirely  differ- 
ent composition  from  the  metal,  and  has  also  a  very  different 
solubility  in  water.  Since  the  difference  in  potential  between 
the  slag  and  metal  is  very  great,  its  presence  very  greatly  in- 
creases the  possibilities  of  corrosion. 
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This  slide  shows  a  condition  similar  to  the  one  previously 
shown ;  however,  the  dark  spots  and  streaks  show  the  presence 
of  oxides  of  iron,  which  are  very  active  in  increasing  the  rapidity 
with  which  corrosion  will  gfo  on;  e.  g"..  one  authority  (whose 
name  I  cannot  just  now  recall)  in  referring  to  the  effect  of  the 
presence  of  iron  oxide,  has  substantiated  this  statement  in  the 
results  obtained  from  an  experiment,  carried  on  as  follows : 

Two  pieces  of  steel  plate  were  thoroughly  cleaned  and 
polished,  and  one  of  them  submitted  for  twenty-four  hours  to 
conditions  favorable  to  corrosion.  The  other  piece  was  sub- 
mitted for  the  same  length  of  time  to  conditions  under  which 
corrosion  would  not  take  place.  The  two  pieces  were  then 
brought  together  and  the  dift'erence  in  their  electrical  potential 
determined,   and  it  was   found  to  be  .104  volts. 

The  next  few  slides  that  will  be  shown  will  illustrate  to 
a  very  meager  extent  some  of  the  experiments  that  have  in  the 
past  been  carried  on  in  connection  with  the  study  of  the  corrosion 
of  iron  and  steel.  The  experiments  to  be  referred  to  were  car- 
ried on  some  years  since,  and  the  methods  for  so  doing  were 
devised  and  furnished  by  Allerton  S.  Cushman,  then  connected 
with  the  Bureau  of  Good  Roads^  Department  of  Agriculture  of 
the  United   States. 

(Slide  No.  6) 
This  slide  is   shown   more  particularly  to   furnish   me   with 
an    opportunity    to    explain    the    fundamentals    underlying    the 
experiments   to   be    illustrated   with   the    following  slides.     You 
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Ferroxyl  Reagent 


will  note  at  the  bottom  the  name  "Ferroxyl  Reagent."  This  has 
reference  to  a  medium  or  reagent  made  up  in  such  a  manner 
as  to  enable  us  to  cover  the  surfaces  of  specimens  of  metals  of 
different  kinds,  either  by  allowing  the  reagent  when  warm  to 
flow  over  the  surface  of  the  metal,  or  by  immersing  the  metal 
completely  in  the  reagent,  and  allowing  it  to  cool,  when  the 
reagent  solidifies.  In  this  reagent  is  incorporated  two  indicators : 
one  which  when  subjected  to  the  negative  area  turns  pink  (shown 
as  light  grey  circle  in  illustration  No.  6),  the  other  giving  a 
bluish  green  color  in  the  presence  of  iron  in  solution  (showing 
black  in  illustration  No.  6).  In  this  case  we  have  supposedly 
immersed  an  ordinary  nail,  one  of  the  circular  areas  shown  be- 
coming pink,  which  means  negative  polarity,  and  the  other  blue, 
showing  positively  that  iron  has  gone  into  solution  and  con- 
sequently is  of  positive  polarity.  Since  in  all  corrosion  of  iron 
the  metal  must  undoubtedly  first  go  into  solution,  and  since  the 
positive  pole  is  always  the  one  destroyed,  we  must  be  rather 
positive  of  the  conclusions  arrived  at. 


(Slide  No.  7) 

We  have  in  this  illustration  a  piece  of  boiler  plate  which 
was  first  thoroughly  cleaned,  and  finally  brought  to  as  high  a 
polish  as  was  possible  by  ordinary  methods.  The  surface  of  this 
plate  was  then  covered  with  the  Ferroxyl  Reagent  and  allowed 
to  stand  at  rest.  Within  a  very  short  time  the  condition  shown 
by  the  picture  upon  the  screen  was  evident.  The  darker  spots 
shown  in  this  cut  correspond  to  the  positive  areas  as  developed, 
as  in  the  actual  experiment  they  became  blue  or  bluish-green  in 
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color,  showing  that  iron  at  these  points  was  going  into  sokition. 
The  Hghter  portion  of  the  entire  area  in  the  actual  experiment 
assumed  the  pink  color,  which  is  proof  of  the  fact  that  this  por- 
tion of  the  surface  of  the  plate  had  assumed  a  negative  condi- 
tion. Thus  we  have  the  positive  and  negative  poles  necessary 
to  electrolysis.  All  that  is  further  essential  is  the  presence  of 
a  substance  which  would  act  as  an  electrolyte  or  carrier  of  the 
current  from  one  pole  to  the  other ;  therefore,  as  soon  as  the 
plate  is  covered  with  water  or  moisture,  we  have  this  third 
essential  supplied,  which  is  the  case  here,  as  distilled  water 
constitutes  a  large  portion  of  the  reagent  itself. 

(Slide  No.  8) 


In  this  case  we  have  an  ordinary  steel  nail  connected  up 
with  what  was  originally  a  piece  of  metallic  zinc,  the  white  spot 
in  the  cut  showing  the  location  of  the  zinc,  the  darker  area 
showing  that  part  of  the  steel  nail  which  had  later  assumed  a 
positive  polarity.  The  metallic  zine.  so  long  as  it  was  present 
as  such,  acted  as  the  positive  pole  in  the  couple,  as  it  would  be 
expected  to  do  because  of  its  being  electro-positive  to  the  other 
metals  present.  This  would  account  for  the  pink  or  negative 
area  shown  in  the  cut  surrounding  the  entire  body  of  the  nail 
except  the  head.  When  the  positive  pole  (zinc)  had  become 
entirely  destro}ed,  or  in  other  words  converted  into  the  oxide 
of  zinc,  it  ceased  to  maintain  this  polarity,  which  therefore 
shifted,  the  head  of  the  nail  becoming  positive,  which  resulted 
in  a  going  into  solution  of  more  or  less  of  the  iron,  as  shown 
by  the  dark  area  surrounding  same. 

(Slide  No.  9) 


In  this  case  we  have  another  ordinary  steel  nail  connected 
up  with  a  piece  of  metallic  copper.  Before  the  plate  from 
which  this  photograph  was  taken  had  stood  very  long,  the  re- 
action had  developed  sufficiently  to  show  the  small  piece  of  cop- 
per and  the  platinum  wire  connecting  the  two,  only  as  possessed 
of  negative  polarity,  the  dark  area  surrounding  the  body  of  the 
nail  constituting  the  positive  area.  The  negative  area  shown 
at  the  two  ends  of  the  nail  were  secondary  developments,  show- 
ing that  a  sufficient  change  had  taken  place  to  cause  the  two 
€nds  to  become  negative  as  against  the  middle  portion  positive. 
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(Slide  No.  lo) 


You  will  recall  some  statements  previously  made,  pertaining 
to  the  increased  rapidity  of  corrosion  in  the  presence  of  oxides 
of  iron ;  for  example,  iron  rust.  In  this  picture  we  have  a  piece 
of  ordinary  iron  rust  connected  up  with  another  steel  nail.  In 
the  early  part  of  the  life  of  this  specimen,  the  area  surrounding 
the  small  piece  of  iron  rust  only  assumed  the  negative  condi- 
tion, while  the  head  of  the  nail  assumed  a  very  strong  positive 
condition,  which  resulted  in  the  corrosion  of  the  head  to  the 
extent  shown,  as  per  dark  area  in  cut  representing  this  slide. 
At  first  no  negative  indications  were  shown  around  any  portion 
of  the  nail  itself,  but  after  the  corrosion  had  taken  place  on  the 
head  of  the  nail  to  practically  the  extent  shown,  the  point  of  the 
nail  and  an  area  corresponding  to  a  small  part  of  its  length 
between  its  head  and  its  center,  assumed  a  negative  position. 
The  most  interesting  fact  in  connection  with  this  slide  is  that  the 
picture  showed  these  effects  during  the  short  period  of  not  more 
than  one  hour. 

(Mr.  Converse  at  this  point  with  the  use  of  the  lantern 
showed  many  views  of  their  offices,  laboratories  and  manufactur- 
ing plant.) 

It  has  been  my  endeavor  this  evening  to  at  least  furnish 
some  matters  for  your  serious  consideration  and  to  possibly 
make  more  plain  to  you  the  cause  and  effect  of  some  boiler 
troubles.  In  conclusion,  I  desire  to  thank  you  very  cordially 
for  your  good  attendance  and  very  kind  attention. 
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PRESIDENT  MITCHELL:  Gentlemen,  if  you  have  any 
questions  to  ask,  Mr.  Converse  will  be  glad  to  answer  them. 

MR.  W.  J.  MURPHY:  I  wish  the  speaker  would  tell  us 
why  it  is  that  the  deterioration  of  metal  takes  place  on  the  water 
side  of  the  fire  box  sheets  at  the  rivet  seams  and  around  stay- 
bolts,  and  does  not  have  any  action  at  all  on  the  water  side  of 
the  outside  or  wrapper  sheet  of  locomotive  boilers.  Is  the 
deterioration  on  the  locomotive  boiler  sheets,  above  the  water 
line,  something  out  of  the  ordinary? 

MR.  CONVERSE :  In  answer  to  your  first  question  will 
say  that  the  area  of  the  sheet  at  or  very  near  the  staybolts  and 
rivet  seams  has  during  the  process  of  construction  of  the  boiler 
been  submitted  to  a  strain  or  stress,  to  which  the  other  portion 
has  not,  resulting  in  a  changed  condition  of  the  strained  portion, 
which  would  in  the  first  place  increase  the  possibility  of  corrosion 
at  this  point ;  and  again,  while  the  boiler  is  in  operation  the  fire 
box  sheet  is  being  submitted  continuously  to  conditions  resulting 
in  gradual  and  further  change  in  the  metal.  These  conditions 
are  brought  about,  due  to  change  in  temperature  in  fire  box  as 
a  result  of  opening  of  fire  box  door,  and  also  to  the  difference 
between  the  temperature  in  the  fire  box  and  the  water  on  the 
inside  of  the  boiler,  and  to  the  fact  that  the  temperature  in  the 
fire  box  is  several  hundred  degrees  higher  than  that  of  the  water. 
The  physical  character  of  iron  or  steel  is  always  changed  when 
submitted  to  variable  strains  or  stress,  which  means  greater  non- 
continuity,  which  in  turn  means  greater  possibility  of  corrosion. 
I  am  of  the  opinion  that  the  process  of  making  the  rivet  holes 
by  punching  instead  of  by  drilling,  as  formerly  was  the  case, 
has  materially  increased  the  possibility  of  corrosion  at  this  point. 

As  to  the  deterioration  of  boiler  sheets  above  the  water 
line,  would  advise  that  this  is  not  so  common  in  boilers  in 
locomotive  service  as  in  those  in  stationary  service,  but  it  is  not 
at  all  uncommon.  Where  the  water  or  waters  used  contain  an 
amount  of  chloride  of  magnesia  relatively  high  as  compared 
with  the  carbonate  of  lime,  or  where  they  are  impregnated  with 
considerable   ammonia,   such   trouble   invariably   takes   place. 

MR.  W.  H,  RITTS:  I  would  like  to  ask  why  it  is  that 
when  you  remove  some  of  the  old  tubes  from  a  boiler  and  re- 
place them  with  new  tubes,  the  new  tubes  will  pit  and  groove 
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and  the  old  tubes  will  not  be  affected  ?    Would  you  attribute  that 
to  the  water? 

MR.  COXN'ERSE:  In  my  opinion  that  is  directly  attri- 
butable to  the  electrolytic  or  galvanic  action  which  we  have 
had  under  consideration.  If,  for  example,  the  old  tubes  which 
have  been  in  use  for  some  time  had  had  removed  from  their 
surface  the  mill  scale  (oxide  of  iron)  present,  there  would  exist 
a  sufficient  difference  in  electrical  potential  to  give  rise  to 
corrosion.  Of  course,  it  would  be  necessary  to  have  present  the 
electrolyte  or  carrier,  and  the  water  contained  in  the  boiler 
would  act  as  such.  The  rapidity  with  which  the  reaction  would 
go  on  would  be  dependent  upon  the  capacity  of  the  water  to 
carry  current,  which  would  be  influenced  by  the  kinds  and  quan- 
tities of  substances  contained  in  the  water.  Of  course,  in  such 
cases  as  these  I  am  assuming  tht  we  are  using  water  or  waters 
containing  no  substances  which  w'ould  literally  dissolve  the  metal, 
such  as  sulphuric  or  other  mineral  acids. 

MR.  RITTS :  Some  types  of  boilers  have  baffle  plates 
where  the  feed  water  enters  the  boiler  and  stops  the  water  from 
circulating.  It  will  attack  the  boiler  plate,  also  the  baffle  plate, 
at  the  point  where  feed  water  is  discharged  into  the  boiler.  In 
some  of  these  types,  it  grooves  or  pits.  If  you  remove  the 
baffle  plate,  this  action  will  stop.  Do  you  not  think  the  CO2 
will  concentrate  at  this  point? 

MR.  CONVERSE:  According  to  the  more  modern  ideas 
of  the  causes  of  corrosion,  carbon  dioxide  (CO2)  is  not  con- 
sidered as  active  a  corrosive  agent  as  it  at  one  time  was,  and 
from  results  in  practice  we  can  hardly  attribute  this  effect  to 
such  gas.  Since  we  know  that  the  same  kind  of  water  enters 
the  boiler  during  the  absence  of  the  baflle  plate  and  in  the  same 
quantity,  we  must  assume  that  the  same  amount  of  CO2  also 
enters  the  boiler  during  a  corresponding  length  of  time.  This 
being  the  case,  if  CO2  was  particularly  corrosive  in  its  action, 
we  would  expect  to  find  in  the  boiler,  without  the  baffle  plate, 
evidence  of  corrosion,  at  least  in  some  locality.  If  on  the  other 
hand  the  character  of  the  metal  constituting  the  baffle  was 
different  from  that  of  the  boiler  plate,  there  would  be  present 
favorable  conditions  for  the  trouble  cited. 

In  order  to  further  explain  the  action,  both  on  baffle  and 
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plate,  we  must  reason  that  one  or  the  other  at  the  beginning 
was  acting  in  the  capacity  of  the  positive  pole  (which  is  ahvays 
the  one  where  the  destruction  takes  place),  upon  which  corrosion 
took  place,  until  at  least  a  considerable  part  of  the  surface  was 
changed  to  oxides  of  iron,  in  which  condition  it  could  assume 
a  negative  position,  when  the  action  would  transfer  itself  to 
the  surface  of  the  other.  Under  the  conditions  to  which  the 
surfaces  referred  to  were  submitted,  no  doubt  a  considerable 
erosion  or  wear  took  place,  due  to  the  impinging  of  the  incom- 
ing feed  water.  From  the  above,  it  can  hardly  be  concluded  that 
the  corrosion  was  due  to  a  concentration  of  CO2  in  the  locality 
where  the  trouble  took  place. 

MR.  RITTS :  I  cannot  understand  why  removing  the 
plate  would  stop  this  action  on  the  boiler  sheet. 

MR.  CONVERSE:  Because  in  removing  the  plate  you 
removed  a  substance  which  possibly  was  very  different  in  electro 
potential  from  the  balance  of  the  boiler.  It  is,  however,  also 
possible  that  due  to  the  temperature  to  which  the  water  is  sud- 
denly raised  as  it  enters  the  boiler,  some  of  the  substances  con- 
tained, when  brought  so  closely  in  contact  with  the  iron,  are 
changed  sufficiently  to  give  rise  to  corrosive  substances.  A  con- 
sideration of  the  theories  governing  such  changes  as  could  take 
place  cannot  be  attempted  now,  on  account  of  time  required. 
In  the  absence  of  the  baffle  plate,  no  doubt  there  would  also  be 
a  much  more  general  distribution  of  any  deleterious  substances, 
which  would  result  in  much  less  localizing  an  action  of  this  kind. 

MR.  RITTS :  There  are  a  number  of  things  to  show  that 
there  must  be  an  erosion  the  same  as  if  sand  would  flow  over  the 
surface.  Take  a  return  tubular  boiler  after  the  tubes  have  been 
removed  from  an  old  boiler,  so  that  you  can  see  the  sheets  and 
rivets.  Along  the  bottom  of  the  boiler  on  the  inside,  it  will  be 
worn  away  and  cut  out  just  like  rain  water  will  cut  the  shingles 
on  a  shingle  roof.  Is  this  the  acid,  or  what  do  you  attribute  this 
action  to? 

MR.  CONVERSE:  In  my  estimation  that  is  an  effect  of 
erosion  due  to  the  circulating  particles  of  sand  or  mineral  matter 
which  constantly  whip  around  with  the  water,  resulting  in  a 
wearing  away  of  the  metal.  There  might  be  some  other  condi- 
tion that  we  do  not  now  know  of,  such  as  the  composition  of 
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the  water  or  the  rivets,  that  niitiht  intensify  the  result,  but  I  arn 
of  the  opinion  that  a  thorou£;h  investigation  would  show  that 
it  was  cUk'  to  a  greater  extent  to  the  mineral  substances  in  the 
water  in  suspension  being  carried  mechanically  with  the  circula- 
tion, and  impinging  upon  the  affected  surfaces. 

MR.  RITTS:  You  can  treat  the  water  and  it  will  stop 
this  action. 

MR.  COW'ERSE:  The  extent  to  which  erosion  due  to 
the  substances  present  in  the  water  in  suspension  could  be  over- 
come would  be  dependent  upon  the  character  of  the  suspended 
substances.  Some  of  them  could  be  readily  changed  by  chemiqal 
reaction,  so  as  to  cause  them  to  be  distributed  uniformly  through 
the  body  of  the  water  and  not  remain  on  the  bottom  of  the 
boiler  in  such  close  contact  with  the  metal ;  but  others,  for 
example,  sand,  could  not.  The  better  way  to  keep  out  of  this 
trouble  would  be  to  keep  the  quantity  of  mud  down  to  a 
minimum,  by  proper  blowing  and  washing  of  the  boilers. 

MR.  C.  A.  IJXDSTROM :  :\Ir.  Converse  has  said  a  great 
deal  about  what  takes  place  in  boilers,  but  he  has  not  given 
a  hint  as  to  how  these  evils  may  be  cured.  I  do  not  suppose 
there  is  a  compound  that  would  cure  it  in  every  case,  but  that 
it  would  be  necessary  to  submit  samples  of  water  before  a 
remedy  could  be  recommended. 

MR.  COW'ERSE:  That  is  it  exactly.  There  is  no  one 
substance  or  preparation  known,  that  can  be  correctly  classed 
as  a  specific,  or  that  can  cure  all  kinds  of  troubles,  even  when 
confined  to  a  very  limited  territory.  I  want  to  say  just  here  that 
my  mission  this  evening  is  not  to  specially  boost  our  products 
or.  criticise  anybody  else's,  but  to  endeavor  to  convey,  if  pos- 
sible, to  all  of  you.  at  least  some  information  which  some  time 
may  prove  of  value  to  you.  We  cannot  rationally  assume  that 
waters  from  the  different  sources,  even  in  a  small  district,  are 
at  ail  the  same  in  character,  and  an  endeavor  to  furnish  a  satis- 
factory remedy  on  such  an  assumption  would  be  about  the  same 
as  your  family  physician  prescribing  for  a  member  of  your 
family  without  seeing  the  patient. 

MR.  R.  E.  WAGGONER :  May  T  ask  about  water  soften- 
ing plants  on  the  Allegheny  River? 

'MR.  CONVERSE:     I  do  not  know  that  I  can  recall  exactly 
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the  analysis  of  Allegheny  river  water,  but  as  I  remember  it  I 
would  say  in  a  general  way  that  I  would  not  use  them.  I  sup- 
pose I  shall  be  criticised  for  saying  that.  I  will  ask  Mr.  Wag- 
goner if  water  from  this  river  is  similar  in  character  to  that 
from  Monongahela  River?     Does  it  ever  run  acid? 

MR.  WAGGONER:     No,  it  is  hard.     About  7  grains. 

]\IR.  CONVERSE:  In  a  water  to  be  softened  we  will 
assume  that  you  have  7  grains  of  incrusting  salts.  The  lowest 
possible  quantity  to  which  you  can  reduce  them  is  4^  to  5  grains 
per  gallon.  Is  it  going  to  pay  you  to  put  several  thousand  dol- 
lars in  a  plant  to  remove  2^  grains  of  incrusting  matter  ?  No, 
providing  you  can  arrange  to  take  care  of  those  substances  in 
some  other  way.  The  important  part  of  water  softening  is  this, 
that  it  is  just  as  essential  that  that  method  be  correctly  applied 
to  the  proper  water,  as  any  other  method.  Generally  speaking, 
if  a  water  is  sufificiently  impregnated  with  incrusting  solids  or 
sufficiently  hard  to  warrant  the  expenditure  incurred  in  a  water 
softening  plant,  it  is  almost  invariably  essential  to  use  a  suitable 
treatment  with  the  softened  water,  to  counteract  the  ill  efifects 
of  the  softened  water  itself,  because  for  every  pound  of  sulphate 
of  lime  contained  in  1000  gallons  of  water  you  leave  in  solution 
as  a  result  of  the  softening  process  a  little  more  than  a  pound 
of  sulphate  of  soda.  So  that  when  a  water  is  hard  enough  to 
be  a  practical  water  softening  problem,  there  is  bound  to  be 
foaming  or  corrosion,  or  troubles  of  that  sort,  with  the  treated 
water.  Take  a  water  like  that  of  Lake  Michigan,  for  example ; 
there  is  absolutely  nothing  to  be  gained  by  a  water  softening 
method  because  you  cannot  take  anything  out  of  it  except  about 
Ya  to  y^  grain  of  sulphate  of  lime. 

MR.  WAGGONER:  When  you  have  a  water  condition 
where  the  acid  runs  anywhere  from  3  points  to  9  points  to  the 
1000  gallons,  you  have  to  use  a  certain  amount  of  soda  ash  to 
neutralize  the  acid.  When  it  gets  up  to  that  high  point  of  acid, 
would  the  soda  ash  have  the  same  effect  on  the  boiler  as  the 
acid? 

:\IR.  CONVERSE:  Oh  no,  because  of  this  fact.  When 
you  add  soda  ash  to  neutralize  the  acid  you  produce  a  substance 
which  we  know  as  sulphate  of  soda.  A  solution  of  sulphate  of 
soda  will  not  dissolve  iron  like  a  solution  of  sulphuric  acid  will. 

238 


It  does,  however,  induce  foaming  and  also  an  oozing  out  at  the 
joints,  and  stimulates  the  carrying  over  into  the  cyhnders  of 
an  excessive  amount  of  moisture  or  water.  Probably  few  of 
you  appreciate  what  five  grains  of  sulphuric  acid  per  gallon  of 
the  feed  water  means ;  this  amount  is  equivalent  in  round  num- 
bers to  ^  pound  per  thousand  gallons.  Consider  a  boiler 
developing  lOO  horse  power,  which  would  mean  an  evaporation 
of  approximately  9000  gallons  of  water  every  24  hours,  which 
would  further  mean  that  there  would  be  present  in  the  water 
remaining  in  the  boiler  6^4  pounds  of  sulphuric  acid,  which 
would  be  very  excessive,  and  at  the  end  of  a  few  days  run 
the  solution  would  be  sufficiently  strong  to  literally  dissolve  a 
part  of  the  metal  with  which  it  came  in  contact.  If  you  first 
neutralize  the  acid  in  the  water,  and  would  then  place  in  it  a 
piece  of  iron,  the  solution  would  not  have  the  same  solvent  action. 
You  might  have  greater  corrosive  action  proper,  but  it  would 
not  be  dissolving  the  metal  as  a  whole  and  in  so  short  a  time. 
All  the  sulphates  hydrolyze  and  give  rise  to  an  acid  condition. 
but  they  do  not  dissolve  metal  bodily,  acting  rather  as  strictly 
corrosive  agents. 

MR.  F.  T.  COPELAXD:  Where  you  have  this  pitting 
once  started,  is  there  any  way  of  stopping  it? 

!MR.  COX\'ERSE :  If  you  can  destroy  the  electrolyte  or 
change  its  character  so  that  it  will  not  act  as  such,  then  you 
destroy  the  electrolysis.  Remember,  three  things  are  necessary 
for  an  electrolysis :  two  poles  and  an  electrolyte.  The  moment 
you  destroy  one.  whichever  it  may  be,  you  destroy  the  possibility 
of  an  electrolysis. 

!MR.  ^^'.  D.  SMOOT :  In  case  you  use  soda  ash  to 
neutralize  acid  in  water,  is  it  possible  for  the  soda  ash  to  be 
carried  over  with  the  steam  and  consequently  affect  your  oil 
in  lubrication? 

:MR.  C0X\'ERSE:  That  is  very  often  found  to  be  the 
case  because  of  the  fact  that  the  greater  the  accumulation  of 
these  soda  salts  in  the  boiler  the  greater  the  tendency  to  wet 
steam,  and  wet  steam  means  the  carrying  over  of  water  with  the 
steam.  If  we  had  a  cylinder  oil  that  was  working  along  nicely 
with  a  dry  steam  and  no  provision  was  made  therein  for  a  wet 
steam,  unquestionably  it  would  affect  your  lubrication.     The  only 
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object  in  compounding  a  cylinder  oil  with  an  animal  or  vegetable 
oil  is  to  better  enable  it  to  take  care  of  this  moisture.  Mineral 
oils  are  better  lubricants  than  vegetable  or  animal  oils,  unless 
we  have  moist  surfaces,  so  the  best  practice  is  to  mix  just  enough 
animal  or  vegetable  oil  of  proper  quality  to  cause  the  mineral 
oil  to  adhere  to  the  wet  surface.  The  wetter  the  steam  the  more 
we  have  to  compound  the  oil,  and  a  foaming  condition  in  the 
boiler  has  a  much  greater  effect  on  lubrication  of  a  cylinder 
tlian  many  people  imagine. 

MR.  D.  J.  REDDING:  A  locomotive  was  taken  out  of 
service,  drained  and  set  aside  for  eight  months.  It  was  found  at 
the  end  of  this  period  that  the  boiler  was  quite  badly  pitted. 
Another  locomotive  of  the  same  type  and  condition,  set  aside 
and  filled  with  water,  showed  no  particular  evidence  of  pitting  in 
the  boiler  at  the  end  of  that  period.  Would  you  consider  that 
experience  unusual,  or  is  it  to  be  expected? 

^IR.  CONVERSE :  Rather  to  be  expected.  One-fifth  of  the 
atmosphere  is  oxygen  and  if  your  boiler  is  open  and  atmosphere 
circulating  through  it,  you  have  a  possibility  of  greater  action,  due 
to  the  greater  amount  of  free  oxygen  in  contact.  There  is 
another  condition  that  might  govern  in  this  case,  i.  e.,  the 
permeation  of  the  air  in  the  empty  boiler  with  sulphur  gases 
always  present  in  the  atmosphere  about  power  plants  or  shops 
where  much  coal  is  used  as  a  fuel.  These  gases  coming  in 
contact  with  moisture  are  converted  into  sulphuric  acid.  If  the 
boilers  were  thoroughly  tight,  and  there  was  no  possible  chance 
for  anything  to  get  in,  I  would  assume  that  the  only  action 
that  would  take  place  would  be  due  to  the  oxygen  contained  in 
the  air  already  in  the  boiler  and  the  moisture  that  was  left  in  it. 

MR.  REDDING:  It  frequently  happens  in  locomotive  ser- 
vice that  you  will  set  aside  15  or  20  locomotives  for  a  time  and 
the  general  practice  is  to  drain  the  boilers.  We  have  found  in 
one  or  two  cases  that  where  that  was  done  and  sufficient  time 
allowed  to  elapse,  when  we  come  to  use  them  again  they  were 
pretty  badly  pitted  and  rusted.  On  the  other  hand,  where  these 
boilers  were  left  full  of  water,  there  was  no  deterioration.  In 
the  case  of  a  locomotive  that  only  went  into  service  occasionally, 
in  the  course  of  a  couple  of  years  \vq  foimd  that  boiler  in  bad 
shape.     When  we  built  a  new  boiler  for  the  same  service  and 

240 


adopted  the  practice  of  leaving  it  full  of  water  that  seemed  to 
cure  the  trouble. 

MR.  CONVERSE:  I  have  many  times  recommended  to 
fill  boilers  rather  than  hold  them  empty.  Even  though  you  close 
them  up  as  tight  as  possible,  they  are  filled  with  air  one-fifth  of 
which  is  oxygen,  and  we  know  that  iron  or  steel  rusts  much  more 
rapidly  when  exposed  to  moist  air. 

MR.  WAGGOXER:  ^lay  I  ask  the  speaker  if  in  his 
opinion  boiler  water  treated  with  soda  takes  more  heat  units 
to  boil  than  water  in  a  raw  condition.  Would  it  be  noticeable 
in  a  4000  or  5000  h.  p.  plant? 

MR.  CONVERSE:  No,  I  do  not  think  it  would.  A 
substance  only  influences  the  boiling  plant  of  water  when  it  is  in 
solution.  If  you  soften  water  with  lime  and  soda  ash,  you  take 
out  the  sulphate  of  lime  and  put  back  virtually  the  same  amount 
of  sulphate  of  soda,  which  is  a  very  soluble  substance  and  causes 
a  rapid  concentration  of  the  water  in  the  boiler ;  and  the  greater 
the  concentration  the  higher  the  boiling  point.  You  must  not 
lose  sight  of  the  fact  that  when  you  start  to  operate  a  boiler 
containing,  say,  3000  gallons  of  water,  each  gallon  of  which  con- 
tains five  grains  of  the  soluble  salts,  such  as  sulphate  of  soda, 
and  you  continue  such  operation,  the  amount  of  the  soluble  salts 
contained  in  solution  in  the  water  remaining  in  the  boiler  is 
increasing  very  rapidly  and  can  go  as  high  as  upwards  of  2000 
grains  per  gallon.  On  account  of  the  lesser  solubility  of  the 
scale-forming  salts,  a  large  part  of  such  as  are  carried  into  the 
boiler  must  go  out  of  solution  and  assume,  temporarily  at  least, 
the  form  of  suspended  matter,  in  which  condition  they  could 
have  no  influence  upon  the  boiling  point  of  the  water. 

MR.  WAGGONER :  On  Monday  morning  when  we  start 
in  with  raw  Allegheny  River  water  we  always  have  250  to  500 
horse  power  to  spare,  owing  to  that  condition.  We  changed 
to  raw  water  for  a  whole  week,  and  are  running  on  fewer 
boilers  than  we  did  with  treated  water. 

]\IR.  CONVERSE :  We  often  find  very  similar  conditions 
where  softened  water  is  being  used,  and  it  can  only  be  attributed 
to  the  increase  in  the  quantity  of  the  soluble  salts  due  to  the 
action  of  the  chemicals  used  in  softening.  In  most  cases,  how- 
ever, the  trouble  is  that  of  foaming,  or  at  least  very  wet  steam. 
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Outside  water  softening  is  purely  a  chemical  process,  and  so 
far  as  the  application  of  the  chemicals  is  concerned,  is  usually 
placed  in  the  hands  of  persons  not  chemists,  who  do  not  under- 
stand to  a  sufficient  extent  what  they  are  trying"  to  accomplish, 
which  oft-times  results  in  over-treatment,  which  in  turn  has 
the  effect  of  increasing  the  quantity  of  the  soluble  salts,  as  well 
as  the  foaming  tendencies. 

MR.  REDDING :  That  seems  a  very  live  question,  the 
fact  that  the  addition  of  soda  ash  or  lime  to  treat  the  water 
increases  the  matter  in  suspension  in  that  ratio  and  thereby  takes 
more  heat  to  generate  steam.  Is  it  possible  to  treat  that  water 
by  some  other  method  so  that  you  will  not  get  that  accumula- 
tion ? 

MR.  CONVERSE:  Yes,  to  a  certain  extent.  But  it  is 
impossible  to  annihilate  matter,  consequently  all  of  the  solid 
matter  carried  into  the  boiler  must  remain  there,  either  in  solu- 
tion or  suspension  (in  the  form  of  mud),  or  in  the  form  of  scale 
proper,  until  time  of  washout  and  cleaning.  It  is  not  possible 
by  treatment  of  the  water  to  entirely  prevent  all  accumulation 
so  far  as  the  so-called  soluble  salts  are  concerned,  but  it  is 
possible,  with  the  use  of  a  proper  treatment,  to  ward  off  at 
least  to  a  very  large  extent  all  troubles  due  thereto.  If  you 
have  a  certain  amount  of  solid  matter  in  the  water  contained  in 
a  boiler,  and  add  to  it  any  amount  of  other  soluble  solid  matter, 
you  will  have  contained  in  the  boiler  a  quantit}^  corresponding 
to  the  sum  of  all,  in  one  form  or  another. 

MR.  REDDING :  Would  it  make  any  dift'erence  what  you 
use,  soda  ash  or  Dearborn  compound? 

MR.  CONVERSE:  Yes.  There  are  many  things  we  use. 
that  are  not  soda  ash,  in  our  preparations.  We  have  no  special 
formula.  We  are  putting  up  well  known,  reliable  remedies  along 
intelligent  lines,  and  the  application  thereof  is  based  upon  a 
knowledge  that  has  been  accumulated  during  an  experience  of 
upwards  of  thirty  years.  It  is  a  question  of  knowing  what  you 
have  to  contend  with  and  what  you  can  best  use  to  combat  it. 
For  instance,  it  would  be  possible  instead  of  acting  on  the  lime 
salts  and  having  a  soluble  substance  as  a  by-product,  to  convert 
that  into  a  substance  that  is  insoluble,  and  since  insoluble  sub- 
stances in  suspension  will  not  raise  the  boiling  point  of  the  water, 
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and  we  would  have  no  increase  in  the  sohible  salts,  we  can  by 
getting  rid  of  the  mud  obviate  a  rise  in  the  boiHng  point. 

MR.  J.  C.  WARNE:  Has  the  speaker  had  any  experience 
in  the  apphcation  of  graphite  as  a  boiler  compound? 

MR.  CONVERSE:  Yes.  When  I  say  graphite,  I  mean 
graphite  in  general.  It  is  a  well-known  substance ;  it  is  carbon 
in  what  we  call  a  graphitic  form.  It  is  an  absolutely  well-known 
fact  that  there  is  no  possible  chemical  reaction  between  graphite 
and  any  substance  found  in  boiler  feed  waters.  Any  action  that 
might  possibly  be  brought  about  that  might  be  considered 
beneficial  would  have  to  be  of  necessity  mechanical.  It  is 
absolutely  impossible  for  graphite  to  permeate  through  any 
formation  in  the  way  of  scale  of  anything  like  ordinary  density. 
You  cannot  force  it  through  with  a  pressure  of  sixty  pounds, 
I  know.  If  you  cannot  force  it  through  in  that  way,  graphite 
w'ill  probably  not  permeate  the  scale  in  practice  in  the  boiler. 

There  is  this  possibility.  If  you  could  get  into  the  boiler  and 
with  a  brush  or  otherwise  put  a  polish  on  the  interior  of  the 
boiler  itself,  like  we  do  on  a  stove  with  stove  polish,  it  would 
possibly  smooth  the  surface  of  the  metal  and  therefore  prevent 
for  awhile  the  adhesion  of  the  particles  of  scale.  But  try  to  do 
that  on  a  wet  surface  and  you  will  find  you  are  up  against  a 
very  difficult  job.  And  when  applied  to  dry  metal,  graphite  does 
not  last  long  in  contact  with  water.  Consequently  it  cannot  last 
long  in  a  practical  way. 

PRESIDENT :     The  hour  has  come  for  closing. 

MR.  F.  R.  McFEATTERS:  Before  we  adjourn,  I  be- 
lieve this  is  one  of  the  best  talks  and  discussions  we  have  had, 
and  I  w^ould  like  to  move  that  we  extend  to  Mr.  Converse  a 
rising  vote  of  thanks  in  appreciation  of  it. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

PRESIDENT  MITCHELL :  We  now  adjourn  to  meet  in 
September,  and  I  sincerely  hope  that  when  the  time  comes  for 
the  September  meeting  we  will  welcome  our  entire  membership 
here. 

ON  ^lOTION,  Adjourned  at  10:57  P.  M. 

(J  Secretary. 
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Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses.    , 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street  and    Penn    Avenue. 

THE  PENN  COUPLER 

Our  latest  development  of  the^N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X^Couplers,  with  latest  Improvements. 
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for  Locomotive  Piston  Rods 
Valve    Stems 
Air  Pumps 

Leach  Track   Sanders 

Gollmar  Bell  Ringers 


The  U.  S.  Metallic  Packing  Co. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have   long   wheel    bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  E.Kcessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

5.  Shorter   flues   mean  longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay    bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  bo.K  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church   St.,   New  York.  Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRINO    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICESt— CHICAGO,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C 


xtU 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 


BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCOTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   BEAM   CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW    YORK  CITY 

ATLANTA    l^allway    Supplies     Chicago 

SELLING   AGENTS    FOR 

Dunham    Hoppir  Door  Device— Feasible  Drop  Brake  Staff— "Empire"  Pressed  Steel 

Bolster— Detroit   Box  Car  Door— "Texoderm"— "Safety"  One=Piece  Steel  Ladder— 

Kling  Bolts-  Collapsible  Stake  Pocket— Steel  Axles— Columbia  Lock  Nut 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  ROOFING  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 

SPECIAL  AGENTS  FOR  THE  POLLAK  STEEL  CO. 


(  ver  50,000  Miles  in  Use 


Rolled  from  Best  Quality  Steel 


CONTINUOUS  JOINT 


WEBER  JOINT 


WOLHAUPTER  JOINT 


THE    RAIL    JOIISTT    CO. 

general  Offices:  i$5  madison  floe.,  n.  V.  City  BostS^fe'^'lftfburgh,  Pa. 

Makers    of   Base    Supported    Rail   Joints    for    Standard  Chicago,  111.  Portland,  Ore. 

and     Special     Rail     Sections.       Also     Girder,     Step     or  Denver,  Colo.        St.  Louis.  Mo. 

Compromise,     Frog    and     Switch    and    Insulated     Rail  Troy,  N.  Y. 

Joints,    protected    by    Patents.  Highest  Awards —  London,  E.  C.,Ene. 

Paris,  1900;  Buffalo,  1901 ;  St.  Louis,  1904.  Montreal,  Can. 


IHE  CANIOM  IfZllf 


Represent  the  highest  type  of  per- 
fection in  utility,  adaptability  and 
simplicity. 

They  are  the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

305  Seventh  Ave.  Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 

r  General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS  \  NEW  CASTLE,  PA 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     KitId 

USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS     .■^^^m^-^-— muzir.^- 

6^x8    or   8x8    DRAFT   SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  Tor  Sale 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
—  BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  'm'i^'nK  railroad  supplies 


All   Grades  of  Asbestos  and  Magnesia   Pipe  Covering 

Pipe  Coverings  J-M  Leak-No  Metallic  J-M  Kearsarge  Packing 

i-M  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

-M  Asbestos  Roofing         Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

Locomotive  Lagging  High  Pressure  Packings  Vulcabeston  Rope   Packing 

Smoke  Jacks  J-M  Permanite  Packing  Canadax  Wick  Packing 

Asbestos   Wood  J-M  Underground  Conduit 
Write  for  Catalog  No.   252 

H.  W.  JOHNS-MAIMVILLE  CO. 

NEW  YORK  AND  EVERY  LARGE  CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat^  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


F'reigHt  and  F*assenger 


Of  Every  Description 

Pressed  Steel  Specialties 
Tank  Cars  A^ino  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


FOR  ^ 

GREATER  EFFICIENCY 

USE 

?*^   SOUID-TRUSS      BRAKE  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN.  PA. 

H.  H.  WEAVER,  President.      FRANK  J.  LANAHAN,  Vice  President.     F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  For  Sale 


GflR  CURTAINS  f\IHD  FIXTURES  1 

-         BEST 

MRE    F-OOL  F»ROOF-  ! 

No    Attention — No   Worry — Are    Right — Stay  Right. 

'r;tdt:'  TheRailwaySupply&CurtainCq. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


This  Space  For  Sale 


SUYDAM'S  Protective  PAINTS 

fof  freiulf  {.m 


-MANUFACTURCO  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AND   BUTLER  8TS., 

BCLfPMONc.  s*3  FisK.  PITTSBURGH,  Pa 


This  Space  For  Safe. 


of  Pitt^L..^    .  "J 
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PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh.  Pa. 

Works:  Glasspbrt,  Pa. 


BRADY  BRASS  CO. 

MANUFACTURER*    OF 

CYPRUS  BRONZE   FOR   LOCOMOTIVE   and    CAR   BEARING   USE 

ENGINE  CASTINGS.  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

General  Office  and  Works,  170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  J. 
'      DANIEL  M.  BRADY,  President 

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak*  firing  easier 
Haul  longer  -trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


Q  &  G  BONZANO  RAIL  JOINTS 

ij  &  C  BOKZAKO  ROLLED  STEEL  SIEP  JOIKT!;  % 

AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUf   ()   jj   P   PflMPAUV       Peoples  Gas  Bldg., 


New  York,  N.  Y. 


5  Chicago,   Ills. 


"DS"  Safety  Nut  for  Cars  and  Trucks 


80  MAIDEN  LAN£ 


KEWYDRK 


DROP  FORGINGS  FROM  ^  TO  100  POUNDS 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


ESTABLISHED     1884 


SIPE'S  JAPAN  OIL 


"STRENGTHENSr   DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAIi.Y  DSE  BY  ALL  THB  LEADING  RAILTIOADS  IN  THE  UNITED  STATES 
—MANUFACTURED     ONLY    BY 

CHICAGO,   ILL.    JAMES    B.    SIPE   &,   CO.  PITISBUKGH,  Pt. 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Le^  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

F»IXXSeURGH,   F»A. 


MANUFACTURERS  OF; 


Hot  Pressed  Nuis,  Gold  Punched  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  For  Sale 


NA<r-40MA1IP» 


10  REASONS  FOR  USING 


s 


'  NATIONAL"  PIPE 

1.    "NATIONAL'"    PIPE   withstands    the    severe    conditions    of 
railway    service. 
— uniformity    resists   corrosion. 
— is   durable. 

— has  a   constant   chemical   uniformity. 
— has    superior    ph.ysical    properties. 
— is   Spellerized   in   sizes  4    inches   and   under. 
— is   rigidly    tested    and    inspected. 
— is    made   full   standard   weight   only. 
— gives    clean    cut,    sturdy    threads. 
— is   marked   with   the   name    "NATIONAL." 


'Ilun 
•XA' 


arc    many   iitlur    re 
1().\.\L"    Pi|K.      ^■ 


M>iis    tor    the   u.-c   o: 
11    should    know    them. 


Write  for  "NATIONAL"  Bulletin  No.  12.  A  Bulletin  brim 
full  of  valuable  information  on  the  subject  of  pipe,  particularly 
"NATIONAL"  pipe.  When  you  have  read  it  you  will  file  it  for 
future    use.       It    is    Tree. 

MARKING 

C  To  nadily  identify  "X.VT  lO.VA  f,"'  material  and  as  protection  to 
manufac'urer  and  consumer  alike,  the  practice  of  National  Tub'.- 
Company  is  to  roll  in  raised  letters  of  good  size  on  each  few  feet  of 
every  length  of  welded  pipe  the  name  "N.\TIOX.\L"  (except  on 
the  smaller  butt-weld  sizes,  on  which  this  is  not  mechanically  feas; 
ible :  on  these  smaller  butt-weld  sizes  the  name  "X.\TI().\'.\I-" 
appears  on    the  metal   tag   attached   to  each    bundle   of   pipe). 


Name  Rolled  in  Raised  Letters 
on  National  Tube  Company  Pipe. 

C  When  writing  <-pecificaticns  or  ordering  lulmlar  go.ids,  always 
fpeci  y    "XATIOXAL"    Pipe. 

C  In  addition,  all  sizes  of  "XATIOXAL"  welded  pipe  four  inches 
and  under  are  subjected  to  a  roll-knobbling  process  known  as 
Spellerizing  to  lessen  the  tendency  to  corrosion,  especially  in 
the  form  of  pifitig.  This  Spellerizing  process  is  peculiar  to 
"X.XTIOX.M-"  Pipe,  to  which  process  Xatioiial  Tube  Company 
has     exclufive    rig!u>. 

National  Tube   Company 

General  Sales  Offices:  Prick  Building,  Pittsburgh,  Pa. 


^A^ONMi 
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THE 


•iWrfliiW 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZFS     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF    WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS    AND 
TOGGLES    AND   TELE- 
SCOPIC   SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES    IN 
BOTH    DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

«OBT.   A.    BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzwilway  and  Ma>.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'.r.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.    Y.         Pittsburgh,    Pa.  ^I?"'^^S'^?*^^f.  ^^• 

e  r.  n^        ^      A      A  ^ew   York   Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City.    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Jittcntion,  master  Car  Bmiders! 

The  M.  C.  B.  rnies  of  interchange  .«.  The  upp  of  omt  steel  back  shoe 
provide  for  the  use  of  the  steel  ^y^  will  mean  a  saving  in  brake  8ho» 
back  brake  shoe  on  yonr  ^AK  maintenance,  brnke  heads  and 
freight  equipment.  '^'         brake  beams. 

The  steel  back  brake  shoe  ia  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel   Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     ROR     S/\AAF»LE     OF" 

Stabrite  Front  End  Paint 


/VlrtDE     B^' 


Chas.  R.  Long,  Jr.  Company 

VTED 

LOUISVILLE.  KV 


INCORPORATED 
MANUFACTURCRS  OF 

RAILWAY.  STATION    AND 
BRIDGE  PAINTS. 


<  1612  Old  Colony  Building.  Chicago. 

\  Monitor,  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

v  AND  5 

Sight-Feed  Lubricators. 

C  All  Specially  arranged  for  High-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWIfCHING  AND  YARD  ENGINES,    i 

/  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

(  Oil  Cups,  Etc.  i 

'.  SOLE  AGENCY     FOR  THE ;• 

f 

)    Coale    Muffler    &    Safety    Valve    Co..   Inc.    < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OP  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

QENCRAL  OFFICES.    HENRY  W.   OLIVER    BLDG  ,  PITTSBURGH,    PA 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  VfTORB 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the  asking.     0     ft     0     0     m 

\m\M.  Valve  Mf|.  Co., 

Works:  Homestead,    Pittsburtli,  P«. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Ciosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  VVhislles. 

Johnstone  Blow-off  Valves. 

CROSBY  S1EAM  ENGINE  INDICATOR, 

with  Sai'Kent's  Elpctrical  Attaelinieiit  for  tak- 
iii}^  any  number  <jf  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
stores  :      Boston,  New  York,  Chicago  and  London,  England. 

8enil  for  Catalogue  and  Prices. 


T. 


=^ 


BALL'S 

YAR\ISH  REMOVER 


OXOLIN 


REGIST-  REO 
THE    I.-EAL   PAINT  OIL 


B.  C 
SPIRITS 


Ball  Chemical  Co. 


^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  BIdg.,  PITTSBURGH.  TA 


^ 


SAFETY  FIRST  IN  RIVETING 

Ts    possible    with    ilie    BOYER  HAMMER  wlicn  fitted  with   M. 
S.    Tool    Tldhlrr    or    Piston    Retaining  Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     havi-     characlerizcd     the    l'f')YI-:R      HAMMER      since 
lirst    i)rove(l    ,hat    pneumatic   riveting   u.is   a  success. 
(Write   for   Bulletin   No.   124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052   Fisher  Bldj 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


«3 


GOLD  6flR  HEftTING  &  LIGHTING  GO. 


MANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


Mm  Apparatas  for  Railwaj  Cars 


Improved    Bystem    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car    Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres. 


C.  M.  Hewitt.  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       cnn     '      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     "^"^    \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY.    NEW   YORK 


Forlhe  protection  of  Water Tmvers,  Smokestacks.  Standpipes.  Fences,  tic. 

DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jersey  City,  N,  J,,  by  the  Joseph  Dixon  Crucible  Co..  Est.  1827 


PATENTED       NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLTN3     FACES     OF     KNUCKLES 


Write  for   Circular  No.  61. 

THE  NATIONAL  MALLfAELE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapo'.is,  Toledo. 

Sharon.  Fa.,         Melrose   Park.   111. 


vu 


;  Westmghouse  ', 


AIR  BRAKE  ENGINEERING 

W'e  arc  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service   as   well   as   quality   brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,   Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'j^  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS   OF   CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

ToUil  Weight  of  Engine,  266,500  pounds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  Maximum  Tractive  Power, 
55,900  pourds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  throat  of  24^4 
i'.ches  'rom  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 
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YB"  GALVAKiD  ■  PRIiR 

When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Wri.e   to    us   for  particulars. 

YflRNflLL  PflINT  GOMPflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  Eor  Sale 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  .S  Double  Axle  Lathe  usiiiK  high-l'ower  Sieel  lools 

NILES-BEMENT-POND  CO. 


Trinity    Building 
111    Broadway,   New   York 


pittsburgh,  pa. 

Frick  Buildino 


.Making  Tlu-rniit  Weld  Without  Removing 
Fi  ame 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are  saving  thousands  of 
dollars  every  year  using 
^,aiuc  "Thermit"     for     welding 

their   broken    engine    frames    in    place,   and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are   not 
taking  advantage   of   the   great   saving  that  Thermit  can    effect. 

Our   uew  pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST  ST.,  NEW  YORK 

1u:!  Kiclunoiul  St.  W.,  Toronto,  Ont.  :y2'.)-'.j:V>  Folsom  .St.,  San  iMancisco 

ToUO  S.  Chicago  .\vf.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.    A. 

a  I  n   1 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Smail   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


EnN  ARCH  COMP 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  iSc  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 


pTTtni 


MAKERS  OF  THE  .. 


ftiQliesi  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
(i^^  Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AMD  WEARIXG  QUALITIES 

lll\T    AKK    Al'.Snf.L'TRLV    XF.CKSS  A  m'     IN- 
LOCOMOTIVE    CASTINGS 

I'inel-S    MODKRATI-:  Kl'.SLLTS   (iKl-.vr 

\I  ann'^if-tured     ''nly     I'.y 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH.  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales    Manager. 


»<i3   DOR''  •-leS'^ER    AVENUE 
O.    BOSTON      MASS 


Qalena=Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS   OF  THE  CELEBRATE  D 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  tliousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  wliich  is  an  <  rganization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  chnr.u;e  lo  ]iatrcn> 
interested  in  the  economical  n.se  of  oils. 

Street  Railwa^y  Lubrication  e^  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  P  r  r  S  i  o  f  N  t 


FORT  PITT  MALLEABLE  IRON  CO. 

hlTT5HURGH,    PhNNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 
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OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October   18,    1901. 

Published   monthly,   except   June,   July   and   August,   by   The    Railway   Club   of    Pitts- 
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OFFICERS    FOR    1913—1914 
President 
A.    G.    MITCHELL, 
Supt.    Monon.    Div.,    P.    R.   R., 
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Secretary  Treasurer 

J.    B.    ANDERSON,  F.    H.    STARK, 

Chief  Clerk,   Supt.   M.   P.,   P.  R.  R.,  Gen"!  Su|it.  Montour  It.  I!., 
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Executive    Committee 
L.  H.  TURNER,  D.    T.    REDDING, 

.     Supt.   M.   P.,   P.  &  L.   E.   R.   R.,  Asst.  Supt.  M.  P.,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  McKees    Rocks,    Pa. 

F.    R.    McFEATTERS, 
Supt.    Union    R.    R., 
East   Pittsburgh,   Pa. 
Finance   Committee 
D.    C.    NOBLE,^  E.    K.    CONNEELY, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.    E.    POSTLETHWAITE,  A.   L.  HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  Vice  Pres.  &  Gcnl.  Mgr.,  W.  A.  B.  Co., 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Tra'^fic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  H.    H.    MAXFIELD, 

Manager,    Jos.    Dixon    Crucible    Co.,  Master  Mechanic,    P.   R.   R., 

Pittsburgh,     Pa.  Pittsburgh,    Pa. 

CHAS.    A.    LINDSTROM,  A.    STUCKI, 

Asst.    to   President,    Pressed   Steel    Car   Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,     Pa. 

C.   O.   DAMBACH,  O.    S.    PULLIAM, 

Supt.    W.    P.   T.    R.    R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

FRANK  J.   LANAHAN, 

President,    Fort   Pitt  Malleable   Iron    Co., 

Pittsburgh,   Pa. 

Entertainment     Committee 

STEPHEN   C.    MASON,  R.    H.    BLACKALL, 

Secy.,    The    McConway   &  Torley   Co.,  Railway    Supplies, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

D.    H.    AMSBARY, 

Dist.    Manager,    Dearborn   Chemical    Co., 

Pittsburgh,    Pa. 

Past    Presidents 

J    H.  McCONNELL October,  1901,  to  October,  1903. 

L.  H.  TURNER November,  190.3,  to  October,  1905. 

F.'  H.   STARK November.   1905,  to  October,   1907. 

*  H    W    WATTS November,  1907,  to  April,   1908. 

d'  J    REDDING November,  1908,  to  October,  1910. 

F.'  R.   McFEATTERS November,   1910,  to   October,   1912. 

•  Deceased. 

Meetings    held   fourth   Friday   of  each  month,   except   June,   July   and    August. 


PROCEEDINGS  OF  MEETING, 

SEPTEMBER  25,  1914. 

The  regular  monthly  meeting  of  the  Cliil)  was  called  to  order 
at. the  ]\Iononoa|it'la  House  on  Friday,  Septemher  25th.  i()i4.  at 
8  o'clock  P.  \L.  by  President  A.  G.  Mitchell. 

The    followino-   persons    registered: 

MEMBERS. 


\dams.  Chas.  F. 
Amsbary,  D.  H. 
Anderson,  J.   B. 
.\ntes.  E.  L. 
Austin,  F.   S. 
llabcock.  F.  H. 
Barth,  T.  W. 
Batchelor,  E.  C. 
P>attinhouse,  T- 
Pealor.  B.  G'. 
r.lackall.  R.  H. 
r.radlev.  W.  C. 
I5oehm,  L.  M. 
P.uffington,  W.  P. 
P>ugle,  George 
Cassidav,  C.  R. 
Cato,  T."  R. 
Code,  J.  G. 
Cooper.  F.  E. 
Cooper,  J.  H. 
Chapman,  B.  D. 
Clark,  C.   C. 
Copeland.  F.  T. 
Courtnev.  1).  C. 
Craig,   E.   M. 
Uavies.  1.  J- 
DeArment,  J-  H. 
Deagen,   j.  J. 
Detwiler.'U.  G. 
Donovan,  P.  H. 
Draver,  U.  S. 
Dudley,  S.  W. 
Duggan,   E.   T- 
Dunlevv,   T-  H. 
Emery  ,'C."W. 
Emery.  E. 
Englert.  A.  F. 
Falkenstein,  W.  H. 


Ferren,   R.  O. 
Fitzgerald,  D.  W. 
Fitzgerald,  G.   H. 
Flaherty,  P.  J. 
Fogle.  E. 
Frazier.  E.  L.  Jr. 
Gies,  G.  E. 
Griefif,  J.  C. 
Hammond,  PL   S. 
Harriman.  H.  A. 
Havnes.  1.  E. 
Heird,  G.  W. 
Herrold,  A.  E. 
Hink,  G.  L. 
Hoffman.  C.  T. 
Holt,  las. 
Howe,"  D.  M. 
Howe,  H. 
Huchel,  H.  G. 
Hunter,  j.  A. 
Hurley,   Theo. 
[ameson,  Arthur   A. 
Johnson,  \\'.  A. 
Kirk,  T.   S. 
Knickerbocker.  .\.   C. 
Knox.  Wm.  J. 
Koch,   Felix 
Krahmer.  E.  F. 
Krimmell.  H.  E. 
Lansbery.  W.   B. 
Pindstroni,   Chas.  A. 
Lindner.    W.    C. 
Tvivingston.   B.   F. 
Lobez.   P.   L. 
Mason.    Stephen   C. 
Middlesworth.   G.   E. 
Mitchell.  A.  G. 
Miller.  F.  L. 
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.\liva>aki.   N'. 
Miirphv.  W.    I. 
McAbc'o.  W.  S. 
McCoUum.  (;.  C. 
McFarland.   II.   I.. 
McI'\-atli.Ts,    I'",    k 
Mc(;.mi,di.    I.    I'".. 
McKcon.    ]'.  \V. 
McKinstrv.   C.    II. 
McXultv.'  F.   M. 
Xcel.  T.   M. 
Tainter.    ]os. 
I'arkc.   F.   H. 
IV-nn.    Win. 
F'hillis.  W.   .\. 
Pie.    I.    I. 
Pratt.   1.   D. 
Proven.    John 
Rabokl.  \\'.   E. 
Rcddinj?.  1).   T. 
Ritts.  \V.  H.  ■ 
Koljbin.^.  F.  S. 
Ryan.   W.   F. 
Sarvcr.  (i.  F.. 
Schomlicri''.   W  .   T 


.^cluiliz.  (;.    II. 
ShiiK-.  W.    E. 
Shonrok.  T.   I.. 
SijLi^atoo.s.  (). 
Sleenian.   W.  C. 
v^niitli.    I.   H. 
Sni.M^t,  'W.   I). 
Stark.   I'.   II. 
Stucki.   A. 
Scliauer,   A.    |. 
Snckfield.   ().'  .\. 
Snniniors,  j.   R. 
SvvoiK',  I').  M. 
Thomas,    Iv 
Thomas.  J.   II. 
Thompson.  C.  11. 
Towson.    Thos.    \V 
Tucker.   I.  L. 
W'althcr.   G.   C. 
Wardalc.    X.    11. 
Warno.   |.  C. 
White.  F.  L. 
Williamson,    J.   A. 
Wood.  \'.  ^^" 
Wvkf.    I.  W. 
Yon.  H.  C' 


VISITORS. 


Ahranis.    11. 
IJohamon,   G.   L. 
r.urket,  C.  W. 
Curtis.  C.  A.   Jr. 
Uixon.  D.  j.  " 
Dougherty.  X.  F. 
Dunn,   Samuel  O. 
Knd.sk-y.  L.  E. 
Erikson.  E.  S. 
Evans,  T.   I. 
Fuller,   S.  H. 
Gulick,  H.  Jr. 
Katzen.  Wm. 
King-.   S.  A.  Jr. 
Eiebegott.   G.  H. 
McCune,   J.  C. 
McMahon.  O.   I. 


Paar.  O.   H. 
Parker.  F.  L. 
Pickels.    If.   1). 
Pollock,   A.   X. 
Ransbury.    F.    S. 
Roemer.   Max 
Roemer,   W^alter 
Scott,  R.  T. 
Sneck,  H. 
Snitzer.  X^.  E. 
Sturmer,  G.  W. 
Tarr,  Geo.  P>. 
Thomas,   T.   H. 
Turner,   T.  A. 
\'o\vinkel.  E.  E. 
Watt.  1.  R. 
Wright,   T.  P.. 
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PRESIDENT  MITCHELL:  The  call  of  the  roll  will  bc 
(lispensed  with,  the  record  •;>£  attendance  bein^-  taken  by  the 
registration  cards. 

The  reading'  of  the  minutes  will  be  dispensed  witli.  they 
having  been  already   printed  and  distributed. 

The  following  applications  for  membership  were  read  by 
the   Secretary  : 

Ball.  Wendell  I'..  Chainman.  :M.  W.  Department.  15.  &  O.  R.  R.. 
4819  Monongahela  Avenue.  Pittsburgh.  Pa.  Recom- 
mended by  J.  A.  Spielmann. 

Purket.  C.  W..  Motive  Power  Inspector.  Penna.  R.  R.,  Verona. 
Pa.      Recommended  by   (i.    C.   Walther. 

Cappeau.  Wm..  Draftsman.  1'..  &  O.  R.  R..  144  Hazelwood 
Avenue,  I*ittsburgh.  Pa.  Recommended  by  J.  A.  Spiel- 
mann. 

Charles.  John  L.,  Statistical  Clerk.  ]\Ionon.  Conn.  R.  R.,  4820 
Lytic  Street,  Hazelwood,  Pittsburgh,  Pa.  Recom- 
mended by   W'm.    Penn. 

Cue.  C.  \\'.,  Superintendent,  W.  &  L.  E.  R.  R..  Brewster,  Ohio. 
Recommended  by  C.  (J.   Dambach. 

Cook.  C.  C,  Division  Engineer,  B.  &  O.  R.  R.,  206  Suburban 
Avenue,  Beechview.  I^itts1)urgh.  Pa.  Recommended  by 
J.   A.   Spielmann. 

Curtis.  C.  A.  Jr..  Draftsman,  Pressed  Steel  Car  Co.,  609  Cali- 
fornia Avenue.  Avalon,  Pa.  Recommended  by  H.  E. 
Krimmell. 

Enclsley.  Louis  E..  Prof.  Railway  ^Mechanical  Engineering,  Uni- 
versity of  Pittsburgh.  Grant  Boulevard,  Pittsburgh,  Pa. 
Recomended  by  J.  B.  Anderson. 

Erikson,  Eniar  S.,  Assistant  Chief  Draftsman,  Pressed  Steel 
Car  Co.,  McKees  Rocks,  Pa.  Recommended  by  N.  H. 
Wardale. 

Fitzgerald,  G.  H..  District  ^^lanager,  The  Bird-Archer  Co.,  1409 
First  National  Bank  Building,  Pittsburgh,  Pa.  Recom- 
mended by  F.  H.  Stark. 

Gibson,   Albert   C,   Chief  Draftsman,   Spang,   Chalfant   Co.,   5^ 
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Dewcv   v^iroet,    Ktna.    Pa.      Rrcdnimrndt'd   by   VVni.    H. 
Ritts. 

llassk-r.  j.  II..  'iVaiisitman,  U.  »<;  <  ).  1\.  K..  4X11;  Mo'tioii^ahela 
Street,  Pitt.'^l)ur,i,di.  fa.  Krconiim'iKled  by  J.  A.  vSpiel- 
niann. 

Hindman,  S.  M.,  Railway  Supplies,  ( )liver  lUiildin^,  I'ittsbiiri^h, 
Pa.     Recommended  by  J.   li.  Anderson. 

Johnston,  P.  II.,  President,  johnston-Davies  Lumber  Co.,  1312 
L'nion  I5ank  IUiildin<;-.  Pittsbnrq-h.  Pa.  Recommended 
by  Frank  Ryman. 

Katzen,  Wni.,  Draftsman,  i'ressed  Steel  Car  Co..  McKees  Rocks, 
Pa.      Recommended  by   ilarry   Ilowe. ' 

Linhart.  Walter.  Salesman,  Reymer  Bros.,  2945  Espey  Avenue, 
Dormont.   Pa.     Recommended  by  J.  P>.  Anderson. 

Marquis.  W.  H..  Clerk,  Pressed  Steel  Car  Co.,  507  Monroe 
Avenue.  IJellevue,  Pa.     Recommended  by  Harry  Howe. 

McKnight.  Wm..  Clerk,  Passenger  Car  Stores,  Pressed  Steel 
Car  Co..  McKees  Rocks.  Pa.  Recommended  by  Harry 
Howe. 

McMahon,  O.  J..  Foreman  Machine  Shop,  Pressed  Steel  Car  Co., 
McKees  Rocks,  Pa.     Recommended  by  Plarry  Howe. 

Page,  A.  Jr.,  Estimator,  Pressed  Steel  Car  Co.,  56  Kendal! 
Avenue,  Bellevue,  Pa.     Recommended  by  Harry  Howe. 

Rhodes.  E.  M.,  Assistant  Engineer,  B.  &  O.  R.  R.,  No.  20 
B.  &  O.  Station,  Pittsburgh,  Pa.  Recommended  by 
J.   A.   Spielmann.  '^ 

Robbins.  J.  A.,  Chief  Clerk  to  Agent,  P.  &  L.  E.  R.  R.,  790 
West  Carson  Street,  Pittsburgh,  Pa.  Recommended 
by  C.  O.  Dambach. 

Roemer.  Max,  Insi)ector,  Pressed  Steel  Car  Co.,  3330  Fleming- 
Avenue,  X.  S..  Pittsburgh.  Pa.  Recommended  by 
Harry  Howe. 

Roemer,  Walter,  Foreman,  Pressed  Steel  Car  Co.,  11 15  Criss 
Street,  Pittsburgh,  Pa.    Recommended  by  Harry  Howe. 

Rohbock,  W.  L.,  Chief  Engineer,  W.  &  L.  E.  R.  R.,  Cleveland, 
Ohio.     Recommended  by  C.  O.  Dambach. 
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Scott,  Robert  T.,  Manager.  Indepeiuk'iit  rneuniatic  Tool  Co., 
1208  Farmers  Hank  lUiikling-,  F*ittshurf^h,  Pa.  Recom- 
mended by   D.  J.   Redding. 

Sk>an.  \'.  H.,  Ck-rk.  Pressed  Steel  Car  Co..  843  River  Road, 
Avalon,    Pa.      Recommended   by    Harry   Howe. 

Slocomb,  R.  C,  Transitman,  P>.  &  O.  R.  R.,  136  Hazelwood 
Avenue,  Pittsburgb,  Pa.  Recommended  by  J.  A.  Spiel- 
mann. 

Snitzer,  N.  E.,  Pill  Clerk,  Penna.  R.  R..  2321  Sarali  Street. 
S.  S.,   Pittsburgb.   Pa.      Recommended  by  \\'m.   Penn. 

Soffel,  P.  K.,  Real  Estate  and  Claim  Agent,  A\'.  P.  Ter.  Ry.. 
Wabasb  P.iiikling,  Pittsburgh,  Pa.  Recommended  by 
C.   O.   Dambacb. 

Sturmer,  George  \V.,  Special  Re])resentative  to  General  Man- 
ager, P>.  &  C).  R.  R..  Paltimore,  Md.  Recommended  by 
A.  G.   Mitchell. 

Tate,  James  P..,  Clerk,  Pressed  Steel  Car  Co.,  5()5  Forest  Avenue. 
Itellevue,  Pa.     Recommended  by  Harry  Howe. 

Taylor,  C.  C.  c-o  S])eck-Marsball  Co.,  314  Second  Avenue, 
Pittsburgh,   Pa.     Kecommended  by  A\'.  A.  Walter. 

AOwinkel,  F.  F.,  Salesman,  l)il\\iirth.  Porter  Co.  Ltd..  Fourth 
and  P.urnham  Street,  Pittsl)urgb.  Pa.  Recommended 
by   .\'.  H.  Wardale. 

Wilson,  L.  11.  jr.,  Transitman.  P..  &  ().  R.  R..  .XD.  20  P..  &  O. 
Station,  Pittsburgh,  I 'a.  Recommended  bv  |.  A.  Spiel- 
mann. 

PRESIDENT:  As  soon  as  these  names  have  been  favor- 
able passed  upon  by  the  Fvxecutivr  Committee  the  gentlemen  will 
become  members. 

Mr.  1).  M.  Howe,  (in  l)(.'hall  of  the  Committee  on  Xomina- 
tions,  which  had  been  previously  ap])ointe(l  by  the  Executive 
Committee,  presented  the  rejicM't  of  that  Coninn'ttee  as  follows: 
J/r.  President  and  Members: 

Your  Nominating  Committee  appointed  to  nominate  officers 
for  the  Club  for  the  ensuing  year  begiiming  .Novembt-r  Tst,  1014. 
beg"  leave  to  .submit  the  following: 
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I'nsi(Knt  !•'.  M.  McNully,  Superintendent  M.  W  (<.'  K.  S., 
Motioii^ahela    C'onnectini;'   K.    R. 

First  \  ice- 1 'resident — J.  ().  Code,  (General  Alanas^a'r,  Wabash- 
IMttshur-h  Ter.    R.    R. 

Seetind  \iee- 1 'resident — II.  II.  Ma.xtield,  Master  Mechanic, 
I 'ennsvlvania   R.    R. 

Secretary — J.  i'>.  Anderson,  Chief  Clerk  to  vSupt.  Motive  Power, 
Pennsylvania  R.   R. 

Treasurer — 1\  II.  Stark,  General  Superintendent,  Montour  R.  R. 

Executive  Committee — L.  H.  Turner,  Superintendent  Motive 
Power,  P.  &  L.  E.  R.  R. ;  D.  J.  Redding,  Assistant 
Superintendent  Motive  Power,  P.  &■  L.  E.  R.  R. ; 
F.  R.  McFeatters,  Superintendent  Union  R.  R. ;  A.  G. 
Mitchell,  Superintendent  Monongahela  Division,  Petni- 
svlvania   R.   R. 

Finance  Committee — 1).  C.  Noble,  President,  Pittsburgh  Spring 
&  Steel  Co.;  E.  K.  Conneely,  Purchasing  Agent,  P.  & 
h.  E.  R.  R. ;  C.  E.  Postlethwaite,  Manager  Sales, 
Pressed  Steel  Car  Co. ;  A.  L.  I  Inmphrey,  Vice-Presi- 
dent and  (leneral  Manager,  W.  A.  P.  Co.;  P.  C.  I'ihler. 
Tratfic   Manager,   Carnegie   Steel   Co. 

Membership  Committee — D.  M.  I  lowe,  Manager,  Jos.  Dixon 
Crucible  Co. ;  Chas.  A.  Pindstrom,  Assistant  to  Presi- 
dent, Pressed  Steel  Car  Co. ;  A.  Stucki,  Engineer ; 
C.  O.  Dambach,  i^uperintendent  VVabash-Pittsburgh 
Ter.  R.  R. ;  ().  S.  [•ulliam.  Secretary,  Pittsburgh  Steel 
Foundry  Ct>. ;  Frank  J.  Panahan,  President,  Fort  Pitt 
Malleable  Iron  Co.  ;  Harry  I  lowe,  Tns]:)ector  of  Castings, 
Pressed   Steel  Car  Co. 

Entertainment  Committee — Stephen  C.  xVlason,  Secretary,  The 
McConway  &  Torley  Co. ;  R.  PP  Pdackall,  Railway 
Supplies;  D.  IP  Amsbary,  District  Manager,  Dearborii 
Chemical  Co. 

( vSigned  )      \).   M.    liowK,  Chairman. 
Chas.   .\.  P.indstrom, 
Frank  J.  Lanahan. 
PRESIDENT :      Under    the    Constitution    the    voting     for 
officers  will  be  by  letter  ballot,  and  if  the  names  suggested  by 
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the  Nominating-  Committee  arc  in  any  respect  not  satisfactory, 
you  are  at  perfect  liberty  to  insert  on  the  ballot  any  names  you 
may  desire. 

SECRETARY:  The  following  amendment  to  the  Con- 
stitution has  been  ])roposed  by  the  requisite  number  of  members 
in  writing-. 

'"In  keeping  with  the  increase  in  membership  of  the  Club 
it  is  thought  desirable  that  the  Executive  Committee  should 
consist  of  three  or  more  members,  instead  of  only  three  members, 
therefore  we  the  undersigned  members  of  the  Club  offer  the 
following  amendment  to  the  Constitution: 

Article  IV,  Officers,  that  the  words  "three  elective  Execu- 
tive niembers"  be  changed  to  read  "an  elective  Executive  Com- 
mittee of  three  or  -more  members." 

Article  VI,  Election  of  Officers,  vSec.  2  and  3 — Eliminate 
the  word  "three"  so  that  the  different  sentences  will  read  "by 
elective  members  of  the  Executive  Committee  instead  of  by 
the  tiiree  elective  members  of  the  Executive  Committee." 

(Signed  by  ten  members  of  the  Club) 

PRESIDENT:  ITnder  the  Constitution  this  proposed 
amendment  will  lie  over  until  the  next  meeting,  at  which  time 
it  will  be  voted  on. 

PRESIDENT:  Gentlemen,  we  now  come  to  the  paper 
of  the  evening,  which  I  am  pleased  to  announce  is  by  Mr.  Samuel 
O.  Dunn,  Editor  of  the  Railway  Age  Gazette,  on  the  subject  of 
"Government  Regulation  of  Railway  Operation,"  a  subject  which 
should  be  of  great  interest  to  all  railroad  men.  It  is  my  great 
pleasure  to  introduce  to  you   Mr.  Dunn. 

MR.  SAMinU.  O.  DUNN:  Mr.  President  and  Gentle- 
men : — The  pleasure  is  all  mine.  It  is  a  cause  of  great  gratifica- 
tion to  me  and  a  great  pleasure  to  have  the  invitation  to  address 
you,  and  to  have  had  an  op])ortunity  to  acce])t  it.  The  Railway 
Club  of  Pittsburgh  has  a  reputation  which  extends  far  beyond 
the  limits  of  its  membership.  I  think  it  is  universally  recognized 
as  one  of  the  best  organizations  of  its  kind  in  the  country, 
and  I  feel  very  much  hcmored  to  have  an  opjxirtunity  t(^  come 
here. 
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GOVERNMENT  REGULATION  OF 
RAILWAY  OPERATION. 


By  Samuel  O.  Du.nx, 
Editor    of    the    Rail\va\    A^^^c    Gazette. 


The  subject  of  my  paper.  "'Governinent  Regulatiuii  of  Rail- 
-.vav  Operation."  was  su^fjested  by  your  President.  I  interpreted 
It  to  refer  to  reg^ulation  of  what  we  ordinarily  understand  as 
operation,  namely,  the  construction,  equipping  and  maintaining 
of  railways  and  the  moving  of  their  engines,  cars  and  trains. 
It  is,  therefore,  to  regulation  of  operation  in  this  sense  that  I 
shall  confine  myself. 

There  are  some  phases  of  this  subject  which  it  would  be 
a  waste  of  time  to  discuss.  It  would  be  a  waste  of  time  to 
discuss  whether  the  government  has  power  to  regulate  opera- 
tion. It  has  been  settled  by  the  courts  that  both  the  states  and 
the  nation  have  that  power.  It  would  be  a  waste  of  time  to 
discuss  whether  there  should  be  some  regulation  of  operation. 
There  is  already  much  of  it.  and  everyone  agrees  that,  so  long 
as  the  railways  are  owned  by  private  companies,  there  always 
will  be  and  always  ought  to  be  a  good  deal  of  it.  In  fact,  it  is 
one  of  the  advantages  of  private  ownership  that  under  it  the 
government  can  regulate  the  management  of  railways,  and  one 
of  the  disadvantages  of  public  ownership  that  under  it  the  gov- 
ernment cannot  do  so.  simply  because  under  public  ownership 
the  government  is  the  manager.  The  large  questions  as  respects 
regulation  of  operation  which  remain  to  be  settled  are.  what  its 
purposes  should  be.  how  comprehensive  its  scope  should  be. 
what  form  it  should  take,  and  by  whom  the  regulating  should 
be  done. 

A  good  man}-  people  have  done  little  else  for  some  years 
but  evolve  theoretically  complete  and  perfect  schemes  for  the 
regulation,  not  only  of  railway  operation,  but  of  all  parts  of  the 
business  of  all  kinds  of  public  service  corporations;  and  the 
less  experience  they  have  had  in  connection  with  the  business 
r.f  such  concerns,  the  more  assurance  they  have  shown  in  setting 
forth  how  they  'should  be  regulated.     We  shall  never  get  very 
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far  by  following-  siLch  people.  A  satisfactory  and  helpful  policy 
of  regulation  can  be  developed  only  by  a  painstaking  study  of 
the  conditions  to  be  dealt  with  by  both  railway  officers  and 
regulating  authorities,  and  by  co-operation  between  them  in 
cautiously  trying  out  regulatory  measures  until  experience  shall 
show  what  ought  to  be  done  and  what  ought  not  to  be  done, 
what  can  be  done  and  what  cannot  be  done.  But  frank  dis- 
cussion of  the  problem  may.  at  least,  tend  to  help  bring  about 
the  needed  study  of  the  conditions  and  the  needed  co-operation 
between  railway  officers  and  the  regulating  authorities;  and. 
therefore,  frank  discussion  may  do  good,  even  though  those 
participating  in  it  may,  as  I  do  tonight,  express  their  views  with 
many  inward  questionings  and  with  the  reservation  of  the  privi- 
lege of  changing  them  if  they  are  shown  to  be  wrong. 

Some  Shortcomings  of  Railway  Plants  and   Service. 

The  great  requisites  of  good  railway  service  are  reliability, 
conveniency,  comfort  and  safety.  Our  railway  service  has  many 
shortcomings  as  respects  all  these  matters.  This  is  not  saying" 
that  it  is  all  bad ;  that  it  is  worse  than  that  of  other  railways : 
or  that  its  shortcomings  are  due  to  any  particular  class  or  classes 
of  persons.  The  service  of  some  of  our  railways  is  better  than 
that  of  others ;  in  many  respects  our  service  is  better  than  that 
of  any  other  railways ;  and  many  of  the  shortcomings  which  it 
has  are  due  to  the  special  conditions  under  which  it  has  been 
developed  and  is  carried  on.  But  after  all.  it  must  be  conceded 
that  we  have  much  poor  track,  much  defective  equipment,  many 
lines  that  are  without  block  systems,  many  whose  trackage, 
terminals  and  equipment  are  not  adequate  in  normal  times  to 
the  demands  of  their  business,  numerous  unprotected  grade 
crossings,  many  employes  who  have  not  been  properly  trained 
and  disciplined  or  on  whom  training  and  discipline  have  been 
lost.  In  consequence,  we  have  many  trains  that  ride  uncomfort- 
ably, many  that  are  late,  congestions  and  delays  to  traffic  when 
business  is  good,  and  an  accident  record  that  is  discreditable. 
This  is  but  an  incomplete  enumeration  of  our  railways'  short- 
comings of  plant,  personnel  and  service.  It  is  desirable  from 
the  standpoint  of  all  that  these  things  shall  be  improved.  If  gov- 
ernment regulation  will  help  improve  them,  then  government 
regulation  is  desirable.     lUit  if  government  regulation  is  to  do 
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this  it  must  courageously  and  effectively  attack  the  primary 
causes  of  the  unsatisfactory  conditions.  What,  then,  arc  some 
of  these  primary  causes,  and  how  may  the  government  effectively 
attack  them  ? 

Causes    of    Unsatisfactory     Railway    Cijnditions. 

The  I  primary  causes  of  the  defects  of  plants  and  service 
r.re  numerous  and  various.  Among  them  is  excessive  competi- 
tion. Many  assume  that  competition  always  is  wholesome,  and 
regard  it  as  the  specific  for  all  commercial  and  industrial  ills. 
But,  in  the  railway  business  at  least,  its  effects  are  mixed,  some 
being  good  and  soine  bad.  Competition  between  railways  often 
tends  to  stimulate  them  to  improve  their  track,  equipment  and 
train  service.  But  when  the  competition  in  service  becomes 
unequal  because,  for  one  reason  or  another,  the  financial  re- 
sources of  the  competitors  are  unequal,  it  often  does  harm  which 
largely  off'sets  its  good.  The  stronger  lines  are  able  to  put  and 
keep  their  track,  structures  and  equipment  in  relatively  good 
condition ;  to  build  second  tracks  where  they  are  needed ;  to 
install  block  systems,  and  so  on.  The  weak  roads  are  not  able  to  do 
all  these  things,  and  in  the  eft'ort  to  get  and  hold  business  they 
are  likely  to  do  the  things  which  attract  the  most  favorable 
notice  from  the  public  and  neglect  those  things  failure  to  do 
which  attracts  the  least  unfavorable  notice.  The  ordinary  traveler 
judges  railways  chiefly  by  their  passenger  equipment  and  train 
schedules.  Therefore,  not  a  few  railways  are  tempted  in  the 
competitive  struggle  to  neglect  their  track,  to  refrain  from  in- 
stalling l)lock  systems,  and  at  the  same  time  to  buy  and  operate 
heavy  modern  passenger  equi]Mncnt  and  to  publish  as  fast 
schedules  for  their  trains  between  competitive  points  as  are 
published  by  rival  lines  with  better  track  and  structures.  Among 
the  results  are  numerous  late  trains :  running  that  is  too  fast 
for  the  track,  with  all  its  attendant  discomforts  and  dangers, 
and  contributions  to  the  statistics  of  collisions  and  derailments 
published  by  the  Interstate  Commerce  Commission,  and  especially 
to  those  regarding  derailments,  which  within  recent  years  have 
shown  alarming  increases. 

Unrestricted  competition  in  other  lines  of  business  may  not 
so  plainly  have  bad  eft'ects.  In  other  businesses  it  results  in  the 
long   run   in    the   elimination   of   the   weaker;    and   whether  one 
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regards  that  as  good  or  bad  depends  on  his  economic  philosophy. 
But  unrestricted  competition  between  strong  and  weak  railways 
always  has  some  bad  effects  becanse  in  the  railway  business  the 
weaker  competitor  never  is  and  never  can  be  entirely  eliminated. 
The  ultimate  result  of  unrestricted  competition  is  to  reduce  the 
weaker  lines  to  a  position  where  they  will  go  on  indefinitely 
rendering  a  service  which  is  unprofitable  to  their  owners  and 
managers  and  unsatisfactory  and  unsafe  to  the  public. 

The  most  important  reason  for  the  shortcomings  of  the 
physical  properties,  and  for  many  of  the  resulting  defects  of 
the  service,  of  the  railways  of  the  United  States  is  their  relative- 
ly small  earnings ;  and  their  relatively  small  earnings  are  due 
partly  to  their  relatively  light  traffic,  but  more  to  their  low  rates. 
The  railways  of  Germany  earn  over  $22,000  gross  per  mile  ;  those 
of  Great  Britain  almost  $27,000:  those  of  Belgium  over  $22,500: 
those  of  Switzerland  $15,000:  those  of  France  over  $14,500: 
while  the  average  for  our  roads  has  never  been  $13,000.  Now, 
everything  a  railway  buys  nmst  be  paid  for.  directly  or  indirectly, 
from  gross  earnings.  Furthermore,  our  railways  have  to  pay 
wages  twice  as  high  as  those  of  European  railways.  As  the 
railway  dollar  of  the  Ignited  States  will  not  go  nearly  as  far 
as  the  railway  dollar  of  Europe,  and  as  the  number  of  dollars 
earned  per  mile  here  is  somewhat  less  than  in  France  and  Swit- 
zerland, only  a  little  more  than  one-half  as  great  as  in  Belgium 
and  Germany,  and  less  than  half  as  great  as  in  England,  the 
opportunities  our  railways  have  had  for  putting  their  properties 
in  good  shape  have  been  relatively  much  smaller  than  those  of 
the  other  railways  named.  Tn  their  earlier  history  their  earnings 
were  small  because  most  of  them  were  built  into  undeveloped 
territory  where  the  traffic  was  sparse,  and  as  soon  as  a  compet- 
ing road  was  built  they  began  destructive  rate  wars.  Their  earn- 
ing capacity  has  continued  to  be  too  small  because  just  when 
they  very  sensibly  began  to  make  traffic  arrangements  or  com- 
munitv  of  interest  arrangements  to  increase  and  maintain  their 
rates  and  earnings  government  regulation  stepped  in  and  de- 
stroyed the  arrangements  or  forbade  the  increases  in  rates. 

Another  important  cause  of  the  relative  want  of  safety  and 
other  defects  of  our  railway  operation  and  service  is  the  short- 
comings of  their  personnel.  We  have  been  told  by  an  authority 
whose  views  carry  great  weight  with  the  |)ublic.  viz.,  the  Inter- 

2^4 


state  Commerce  Coiiimission.  that  "The  most  disciuieting  and 
perplexiiif;^  feature  of  tlie  problem  of  accident  prevention  is  the 
large  proportion  of  train  accidents  caused  by  dereliction  of  duty 
by  the  employes  involved."  To  the  lamentable  tendency  of 
employes  to  disregard  operating  rules  and  take  risks  is  also 
attributable  a  great  majority  of  the  casualties  and  fatalities — 
other  than  those  to  trespassers — which  result  from  accidents 
other  than  train  accidents.  For  example,  while  the  application 
of  automatic  couplers  to  practically  all  engines  and  cars  has 
largely  reduced  the  accidents  occurring  in  connection  with 
coupling  and  uncoupling,  there  are  still  many  of  them ;  and  their 
continuance  is  due  mainly  to  the  risks  carelessly  or  recklessly 
taken  by  employes.  The  many  accidents  resulting  from  employes 
stepping  in  front  of  moving  cars,  engines  and  trains  are  due  to 
the  same  causes.  Probably  the  blame  for  such  accidents  should 
not  be  visited  entirely  on  the  employes.  It  is  the  duty  of  the 
managements  to  use  all  available  disciplinary  and  educational 
means  to  instruct  and  train  employes  so  that  they  will  not  be 
careless  or  reckless.  But  the  employes  individually,  and  their 
organizations  also,  owe  a  duty  to  themselves  and  others;  and 
the  state  has  its  duty;  and  few  who  are  familar  with  the  condi- 
tions would  say  that  the  employes,  their  organizations  and  the 
various  governments  have  done  as  much  in  proportion  to  reduce 
this  fatal  carelessness  and  recklessness  as  have  the  railway  man- 
agements. 

The  same  laxity  which  causes  so  many  accidents  is  respon- 
sible for  numerous  other  defects  of  service.  While  the  frequent 
lateness  of  trains  is  often  due  to  the  policy  of  managements  in 
publishing  schedules  which  cannot  be  maintained,  it  is  also  often 
due  to  chronic  delays  at  stations  which  can  be  stopped  only  by 
greater  alertness  and  celerity  on  the  ]>art  of  station  and  train 
employes. 

Thf  statistics  which  constitute  the  worst  feature  of  the 
accident  reports  of  the  Interstate  Commerce  Commission  are 
those  regarding  fatalities  to  trespassers,  which  every  year  num- 
ber more  than  one-halt  of  all  the  fatalities  reported.  While  the 
deaths  uf  trespassers  are  charged  up  against  the  railways,  as  a 
matter  of  fact,  the  municipal  and  state  governments,  which  do 
not  make  and  enforce  proper  laws  against  trespassing,  and  not 
the  managements  of  the  roads,  are  responsible  for  them.     They 


are  in)t  really  railway  accidents  at  all  ;  and.  theret\)re,  the  statis- 
tics regarding;'  them  shonld  not  be  inchided  under  that  head. 

What  Has  Government  Regulation  Already  Done? 

What  has  government  regulation  dune  about  the  various 
tlefects  of  the  physical  properties,-  of  the  operation  and  of  the 
service  of  our  railways?  What  can  and  should  it  do  about  them? 
And  what  form  should  the  regulatory  legislation  be  given,  and 
to  whom  should  its  administration  be  entrusted? 

'JMiere  have  been  many  laws  passed  by  state  legislatures  and 
Congress,  and  many  orders  issued  by  state  commissions  and  the 
Interstate  Commerce  Commission,  for  the  regtilation  .of  opera- 
tion. These  relate  to  numerous  and  .varied  subjects,  including" 
safety  appliances,  on  locomotives  and  cars. .  drinking",  cup5  on 
trains,  Ipcoinotive  headlights,  block  systems,  the  drinking  of 
intoxicating  liquors  on  trains,  the  frequency  with  which  employes 
niust  be  paid  their  wages,  the  number. of  hours  they  ma.y  be 
.kept  on  duty,  the  number  of  theni  that  must  be  employed  on 
trains,  the  elimination  of  grade  crossings,  the  speed  of.  live  stock 
trains,  the  clearances  between  tracks  and  ov.erhead.  and  lateral 
structures,  and  so  on  ad  iiifiiiifiiiii.  .  At  ahnost  every  session  of 
a  state  legislature  some  new  kind  of  law.  and  at  almost  every 
session  of  some  state  commissions  some  new  kind  of  order,  for 
the  regulation  of  operation  is  prodticed.  It  wotild  be  astonishing" 
if  all  this  mass  of  regulatory  measures  did  not  contain  some  that 
were  good.  But  those  which  have  been  conceived  in  intelligence 
and  ])ublic  sjMrit  and  brought  forth  in  justice  are  so  few  com- 
pared with  the  total  that  \<)U  will  have  great  difficult}-  in  finding 
them.  1  laving  found  them,  you  are  apt  to  think  they  are  adven- 
titious and  not  the  result  of  deliberate  thought  and  choice.  Of 
all  the  subjects  to  which  our  law-making  and  law-administering 
bodies  have  applied  themselves,  to  none  have  they  devoted  more 
stupiditv,  ignorance  and  unfairness  than  the  regulation  of  rail- 
way operation.  In  most  cases  ihev  have  not  tried  to  ascertain 
the  conditions  to  be  dealt  with,  the  real  evils  to  be  remedied 
or  the  results  their  laws  or  orders  ])robably  would  produce. 

The  character  and  the  fruits  of  their  labors  have  cor- 
res])onded.  If  a  bonfire  were  made  of  every  state  regulation 
in  existence  the  operation  of  our  railways  would  be  made  more 
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economical  and  their  service  better  and  safer;  and  there  are  some 
federal  regnlations  which  mitjht  well  be  added  to  the  conflagra- 
tion. 

I  have  referred  to  excessive  competition  as  one  of  the  causes 
of  the  shortcomings  of  our  railway  service.  Have  the  regulators 
perceived  this  and  acted  accordingly?  (  )n  the  contrary,  the 
various  anti-trust  laws,  and  especially  the  federal  anti-trust  law, 
have  been  applied  to  railways  in  all  their  rigT)r.  Every  consolida- 
tion, agreement  or  arrangement  designed  to  moderate  the  fury 
of  competition  has  been  treated  as  a  crime.  Some  such  arrange- 
ments, as.  for  example,  that  regarding  differential  passenger 
fares  between  Chicago  and  New  York,  under  which  the  fares 
charged  are  adjusted  to  the  service  and  schedules  of  the  different 
roads  and  trains,  have  been  tolerated.  But  the  general  tendency 
of  regulation  has  been  to  encourage  fierce  competition,  whereas 
the  public  welfare  demands  that  such  competition  shall  be  dis- 
couraged. It  would  be  to  the  interest  of  both  the  railways  and 
the  public  for  the  roads  to  be  permitted  to  make  binding  and 
enforceable  agreements  regarding  both  competitive  rates  and 
competitive  service  subject  to  the  supervision  of  competent 
regulating  bodies.  The  s]>irit  of  our  laws  is  hostile  to  such 
action. 

In  some  cases  when  railwa\  s  with  bad  track  have  been  run- 
ning trains  at  unsafe  s])eeds  to  meet  the  competition  of  roads 
having  l)etter  track,  state  commissions  have  fixed  maximum 
speeds  to  be  observed  until  their  tracks  were  improved.  Such 
action  is  justifiable  and  desirable.  But  the  need  for  it  is  created 
chieflv  bv  excessive  competition.  Why  continue  to  stimulate  the 
cause  wdiile  trying  to  nullify  the  efTect? 

Furthermore,  such  action  by  the  commissions  merely  sub- 
stitutes one  kind  of  jioor  service  for  another,  and  does  not  go  to 
the  root  of  the  evil.  It  is  better  that  trains  should  be  slow  than 
that  thev  should  be  unsafe,  and  our  accident  record  would  be 
better  if  some  railways  had  fewer  trains  with  schedules  too 
fast  for  their  track  and  facilities.  But  a  reasonably  fast  service 
is  desirable  on  all  railways ;  and  when  the  passenger  trains  of  a 
railway  cannot  make  good  speeds  safely  the  primary  evil  con- 
sists, not  in  their  attempts  to  run  their  trains  fast,  but  in  the 
conditions  of  track,  structures,  equipment,  signals  and  so  on, 
which  make  it  unsafe  to  do  so.     In  that  case  the  true  function 
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of  regulation  is,  not  merely  to  fix  some  low  maximum  speed, 
but  to  ascertain  the  causes  of  the  unsatisfactory  physical  condi- 
tions and  stimulate  and  co-operate  with  the  railway  management 
in  removing  them.  So  as  to  all  other  deficiencies  of  roadway, 
equipment  and  service. 

Now,  while  there  has  been  much  regulation  purporting  to 
be  intended  to  cause  physical  improvements  in  railways,  there 
has  been  very  little  which  has  been  adapted  to  that  end.  Prob- 
ably the  best  legislation  for  the  regulation  of  railway  operation 
ever  passed  was  the  safety  appliance  law  enacted  by  Congress 
in  1893,  together  with  the  subsequent  amendments  to  it.  This 
law  required  the  railways  to  equip  their  trains  with  power  brakes, 
automatic  couplers,  secure  grab  irons  and  other  safety  appliances. 
But  it  did  not  require  them  to  do  anything  which  the  investiga- 
tions of  their  own  officers  had  not  shown  was  practical,  or  which 
the  practice  of  many  of  the  more  progressive  lines  had  not  indi- 
cated was  desirable;  and  it  gave  the  Interstate  Commerce  Com- 
mission a  broad  discretion  in  administering  the  law,  which  made 
it  possible  for  the  railwaAS  and  the  Commission  closely  to  co- 
operate. Such  co-operation  was  secured,  and  the  result  has  been 
a  steady  improvement  of  the  safety  appliances  on  equipment  of 
all  kinds  from  the  passage  of  the  law  until  the  present  time. 

In  this  case  it  was  right  and  desirable  that  the  legislation 
passed  should  apply  uniformly  to  all  roads,  because,  as  freight 
cars  circulate  freely  throughout  the  country,  it  would  be  danger- 
ous to  have  those  of  different  roads  equipped  in  different  ways. 
But  in  many  cases  to  apply  the  same  provisions  to  large  groups 
of  roads  or  to  all  of  them  is  unjust  and  injurious.  The  needs 
and  deficiencies  of  dift'ercnt  roads  may  be  wholly  different.  One 
mav  have  bad  track  and  a  good  block  system ;  another,  bad  track 
and  good  equipment ;  another,  good  track,  but  neither  good 
equipment  nor  a  good  block  system.  Evidently  if  the  same 
requirement,  as  for  steel  cars  or  block  signals,  is  imposed  on  all, 
the  results  to  the  roads  themselves  and  to  the  public  will  be 
widely  dift'erent.  If  a  road  has  bad  track  a  law  requiring  it  to 
install  heavy  steel  equipment  is  almost  certain  to  increase  the 
number  of  accidents  on  it.  Similarly,  there  is  not  the  same  need 
or  justification  for  requiring  the  elimination  of  grade  crossings 
on  a  road  operating  through  a  sparsely  settled  district  as  for 
requiring  it  on  one  operating  through  a  densely  populated  terri- 
tory. 
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In  the  preparation  of  most  of  the  rej;iilatory  Icf^islation  such 
points  have  not  heen  considered.  The  same  requirements  have 
heeii  imposed  on  many,  or  even  all.  roads  without  reference  to 
their  difl'eretices  in  c<^nditions.  Railways  have  been  required  to 
use  hi^h  ])ower  headlii^hts  rejj;-ardless  of  whether  they  did  not 
have  j^reater  need  for  block  signals.  They  have  been  required 
to  increase  their  clearances  regardless  of  whether  it  would  not 
have  been  more  in  the  interest  of  safety  for  them  to  have  spent 
the  money  on  their  tracks.  They  have  been  required  to  waste 
millions  in  employing  useless  men  in  train  crews,  when  they 
needed  the  money  to  properly  maintain  their  equipment.  Even 
when  improvements  which  were  needed  have  been  required  the 
legislation  regarding  them  often  has  been  wholly  unjust.  In  the 
city  of  Chicago  the  roads  are  being  forced  to  bear  the  entire 
cost  of  elevating  their  tracks,  which  it  is  estimated  will  be 
$150,000,000,  and  this  in  spite  of  the  fact  that  many  more  of  their 
grade  crossings  have  been  created  by  streets  being  opened  across 
their  tracks  than  by  their  tracks  being  opened  across  streets. 

Regulation  of  Operation  Largely  a  Financial  Question. 

Finall}'.  law-making  bodies  and  commissions  are  disposed  to 
require  all  kinds  of  expensive  improvements,  while  persistently 
ignoring  the  fact  that  it  wdll  be  impossible  to  put  the  railways 
of  this  country  in  satisfactory  condition  without  increases  in 
their  rates  and  net  earnings.  When  the  roads  ask  for  increases 
in  rates  an  attempt  always  is  made  to  show  that  they  are  earn- 
ing enough  on  their  present  investment.  The  Interstate  Com- 
merce Commission  in  its  decision  in  the  Eastern  rate  advance 
case  conceded  that  this  was  not  true  of  the  eastern  railways. 
But  even  if  it  were  true  of  all  the  railwa}S.  this  would  not  show 
that  there  ought  not  to  be  general  advances  in  rates.  If  the 
roads  are  now  earning  barely  a  reasonable  return  on  their  pres- 
ent investment,  clearly  they  cannot,  with  present  rates  and  earn- 
ings, raise  the  billions  which  must  be  invested  if  block  systems 
are  to  be  generally  installed,  grade  crossings  to  be  eliminated, 
tracks  to  be  strengthened,  better  equipment  to  be  provided  and 
so  on.  Most  of  the  investment  for  such  purposes  would  add 
nothing  to  their  earning  capacity.  But  a  return  must  be  paid 
on  the  additional  investment ;  the  means  of  paying  it  cannot 
be  obtained  except  by  increasing  earnings ;  and  the  necessar}^ 
increase  in  earnings  can  be  gained  only  by  increases  in  rates. 
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1  he  question  of  rei;ulati(in  of  railway  operation  is  chiefly 
ci  financial  one.  The  railwax  s  would  gladl}'  make  every  kind  of 
improvement  which  the  ])ul)lic  demands.  But  the  various 
regvilating  bodies  control  what  they  may  earn.  and.  therefore, 
what  funds  they  can  raise.  Therefore,  the  financial  problem  of 
regulation  of  operation  is  squarely  up  to  the  regulating  bodies. 
As  long  as  the  earning  capacity  of  the  railways  is  limited  as 
it  is  now,  to  require  many  of  them  to  make  one  imi)rovement 
is  in  eiTect  to  forbid  them  to  make  others  which  may  be  more 
needetl.  simply  because  they  have  not  enough  money  and  cannot 
raise  enough  to  make  all  the  improvements  that  are  needed. 

Besides  regulation  to  compel  the  railways  to  make  improve- 
ments in  their  tracks,  structures,  and  equipment,  there  has  been 
a  good  deal  afifecting  their  relations  with  their  employes.  The 
federal  government  and  many  of  the  states  have  passed  laws 
fixing  the  maximum  hours  that  certain  classes  of  employes  may 
be  kept  on  duty.  ]\Iany  of  the  states  have  passed  laws  requir- 
ing increases  in  the  number  of  men  employed  in  train  crews. 
All  of  the  legislation  affecting  the  relations  of  raihvays  and 
their  employes  has  tended  to  increase  expenses,  and  most  of  it 
has  purported  to  be  in  the  interest  of  safety.  But  a  large  majority 
of  the  so-called  "safety"  laws  have  been  promoted  by  the  brother- 
hoods of  railway  employes,  and  usually  their  real  purposes  have 
been  to  increase  the  number  of  men  that  must  be  employed  by 
railways,  and  to  promote  the  jxtlitical  interests  of  the  lawmakers 
passing  them.  The  enactment  of  the  provision  prohibiting 
employes  from  being  kei)t  on  duty  more  than  i^i  hours  was 
justifiable,  although  the  number  of  accidents  traceable  to  the 
overworking  of  employes  always  has  been  negligible.  The  pro- 
visions of  the  federal  and  the  various  state  laws  prohibiting  tele- 
graphers concerned  with  the  operation  of  trains  from  being  kept 
on  duty  more  than  from  eight  to  nine  hours,  regardless  of  the 
extent  to  which  they  are  concerned  with  train  movement  are. 
as  safety  measures,  indefensible.  The  same  thing  is  true  of 
the  train  crew  laws. 

It  is  notable  that  while  government  regulation  has  meddled 
with  matters  of  this  sort  it  has  been  conspicuously  careful  to 
abstain  from  taking  any  steps  to  deal  with  those  derelictions  of 
their  duty  by  railway  employes  to  which  the  Interstate  Com- 
merce Commission  attributes  a  large  majority  of  train  accidents. 
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"When  a  railway  employe  in  luij^land  or  (iennany  is  guilty  of 
<ni  infraction  of  duty  which  causes  an  accident  he  is  pretty  sure 
to  be  taken  in  hand  by  tlie  i^overnnient  itself.  Xot  s(^  here.  The 
noble  and  disinterested  patriots  who  regulate  railways  and  en- 
force laws  in  this  country  seUUmi  forget  for  a  moment  the  vot- 
ing power  of  organized  labor. 

Why  has  ])ast  regulation  of  o])cration  been  what  it  has  been  ? 
Too  much  of  it  has  been  inspired  by  prejudice  and  vindictive- 
ness.  Too  much  of  it  has  been  inspired  by  the  representatives 
■of  labor  brotherhoods  seeking  to  promote  the  supposed  interests 
of  their  members  at  the  ex])ense  of  the  railways  and  the  public, 
and  adopted  by  lawmakers  and  commissioners  who  were  think- 
ing very  little  about  the  rights  of  the  railways  and  the  welfare 
•  >f  the  public  and  very  much  about  the  votes  they  hoped  to  get 
by  showing  subservience  to  the  labor  brotherhoods.  Too  much 
of  it  has  been  inconsistent  or  conflicting  because  the  several 
states  and  the  nation  have  dealt  with  the  same  subjects  in  wholly 
different  ways.  Too  much  of  it  has  been  adopted  in  ignorance 
or  disregard  of  whether  the  railways  were  able  to  bear  the 
financial  burdens  imposed.  Finally,  most  of  the  regulatory  legis- 
lation has  not  been  either  rlrafted.  adopted,  or  administered  by 
persons  possessing  any  expert  knowledge  of  the  matters  with 
which  they  were   dealing. 

How    Regulation    v^hould   Be    Reformed. 

Lawmaking  l)0(lies  are  more  likelv  than  commissions  to  be 
inspired  by  prejudice  and  ]:)olitical  motives.  They  are  less  able 
than  commissions  to  adapt  their  regulation  to  circumstances  and 
conditions,  for  laws  must  be  broad  and  sweeping  in  their  terms. 
The  commissions  are  more  likely  to  act  with  knowledge,  for 
their  members  have  opportunity  to  study  the  conditions  to  be 
dealt  with  and  to  consider  the  probable  effects  of  their  measures. 
Avhile  lawmakers  have  not.  Therefore,  as  far  as  is  constitutional 
and  practicable,  the  regulation  of  operation  should  be  delegated 
to  commissions.  So  long  as  the  various  states  and  the  nation 
attempt  to  regulate  operation  independently,  there  w'ill  be  in- 
consistencies and  conflicts  between  the  regulations  adopted  by 
the  states,  and  between  those  adopted  by  the  states  and  the 
nation.  Therefore,  either  the  states  should  be  divested  of  their 
regulating  authority  or  its  exercise  should  be  made  subject  to 
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the  control  of  the  central  government.  Most  of  our  regulation 
of  railway  construction,  maintenance  or  transportation  causes 
an  increase  in  railway  expenses,  and,  therefore,  such  regulating* 
should  he  either  done  or  controlled  by  the  body  which  chiefly 
controls  railway  earnings  in  order  that  a  proper  relationship 
between  income  and  outgo  may  be  maintained.  For  all  these 
reasons,  and*for  others  that  might  be  mentioned,  the  Interstate 
Commerce  Commission  should  be  given  paromount  authority  to 
regulate,  not  only  interstate  operation,  liut  all  operation. 

The  Stevens  bill,  now  pending  in  Congress,  apparently 
would  confer  on  the  Commission  the  large  discretionary  authority 
over  operation  which  it  seems  desirable  it  shall  be  given  in  order 
that  the  railways  and  the  public  may  escape  from  still  worse 
evils.  It  would,  however,  be  folly  to  assume  that  the  mere 
passage  of  this  or  some  similar  measure  would  solve  the  problem. 
The  way  laws  are  administered  is  as  important  as  their  pro- 
visions ;  and  the  character  of  their  administration  depends  on 
the  characters,  attainments  and  abilities  of  those  who  administer 
them.  Xow.  as  to  the  personal  character  and  ability  of  the 
present  members  of  the  Interstate  Commerce  Commission  there 
is  no  question.  But  as  to  their  fitness  to  administer  a  law  giv- 
ing them  extensive  authority  to  regulate  railway  construction, 
maintenance  and  operation  there  is  serious  question.  The  prob- 
lems with  which  they  would  have  to  deal  would  be  highly 
technical  and  extremely  difficult.  They  are  problems  with  which 
many  men  of  great  experience  in  railway  afifairs  and  of  great 
abilit}-  have  grapi)led  for  years  w-ith  on|y  partial  success.  They 
arc  prol)lems  of  which  no  man  can  get  even  a  fairly  good  work- 
ing understanding  without  living  in  the  closest  touch  with  them 
for  years.  Xow,  the  Commission  contains  only  one  man  who 
has  had  experience  in  the  operation  of  a  railway,  and  he  was 
not  a  railway  officer.  Two  of  its  members  were  economists 
in  our  universities ;  and  the  other  four  were  lawyers.  Men  with 
their  training  and  experience  can  hardly  know  enough  about 
railway  mechanical,  engineering,  maintenance  and  transporta- 
tion matters  to  regulate  them  intelligently :  and  it  is  hard  to 
believe  that  anybody  ever  could  learn  enough  about  them  to 
regulate  them  merely  by  serving  on  a  commission. 

The  Commission's  Organization  for  Regulation. 
It  would  seem,  therefore,  that  if  the  Commission  is  to  be 
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given  this  extensive  authority  over  o])eratioii  a  great  effort  should 
be  made  to  secure  the  appointment  to  it  of  men  with  official 
experience  in  the  operating  departments  of  railways.  As  the 
Commission  deals  with  a  diversity  of  subjects  doubtless  it  is 
not  desirable  that  it  should  be  composed  entirely  of  such  men, 
but  certainly  at  least  two  of  its  members  should  be  railway 
experts,  one  being,  perhaps,  a  technical  man  of  the  calibre  of 
chief  engineer  or  superintendent  of  motive  power,  the  other  an 
operating  man  of  the  calibre  of  general  superintendent  or  gen- 
eral manager.  The  British  Railway  and  Canal  Commission 
never  has  more  than  three  members  sitting  at  once,  but  the  law 
requires  at  least  one  of  these  to  be  "of  experience  in  railway 
business."  The  Railway  and  Canal  Commission  is  merely  a 
court  which  passes  on  rate  cases.  How  much  more  important 
it  is  that  a  body  such  as  the  Interstate  Commerce  Commission 
should  have  members  of  railway  experience ! 

Besides  having  members  of  railway  experience,  the  Com- 
mission, if  it  is  to  regulate  operation  extensively,  probably  should 
have  a  subordinate  body  composed  of  experts  in  railway 
engineering,  mechanical,  maintenance  and  transportation  matters 
to  look  after  the  details  of  this  part  of  its  work.  It  already  has 
some  subordinate  bodies  which  devote  themselves  to  such  details. 
There  is  a  chief  locomotive  boiler  inspector  with  two  assistants 
and  district  boiler  inspectors  throughout  the  country.  There  is 
a  chief  inspector  of  safety  appliances  with  inspectors  throughout 
the  countrv.  L'nfortunately,  almost  all  of  these  men  have  been 
selected  because  they  were  members  of  and  were  backed  by  rail- 
way labor  brotherhoods.  Very  few  of  them  have  received  a 
technical  training,  and  almost  none  has  risen  in  railway  service 
above  the  rank  of  employes.  This  does  not  demonstrgte  that 
some  of  them  are  not  men  of  ability  and  of  special  fitness  for 
their  duties.  A  large  proportion  of  the  operating  and  executive 
officers  of  our  railways  have  risen  from  the  ranks.  A  good 
many  even  of  the  technical  experts  of  the  railways,  including 
chief  engineers  and  superintendents  of  motive  power,  have  done 
so.  And  there  is  no  reason  why  men  taken  from  the  ranks  by 
the  Interstate  Commerce  Commission  should  not  likewise  demon^ 
strate  the  possession  of  more  than  average  ability  .and  develop 
into  experts.  In  fact,  some  of  them  have  done  so.  But,  plainly, 
if  the   Commission  should   organize   a  board  to  deal   with   the 
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problem  oi  regulating-  cunslruction,  maintenance  and  operation, 
it  would  be  preposterous  for  it  to  fill  it  with  locomotive  engineers, 
conductors  and  meclianics.  Those  appointed  to  such  a  board 
should  have  demonstrated  their  fitness  beforehand ;  and  men  who 
had  not  risen  in  the  railway  service  above  the  rank  of  employes 
would  not  have  done  this. 

When  the  Commission  was  directed  to  undertake  the 
stupendous  tiisk  of  making  a  valuation  of  all  the  railways  it  did 
not  organize  an  engineering  l)oard  composed  of  railway  employes. 
It  organized  one  composed  of  the  president  of  the  American 
Railway  Engineering  Association,  of  the  chief  engineer  of  one 
of  the  stale  commissions,  of  a  man  who  was  both  a  professor 
of  civil  engineering  in  one  of  the  state  imiversities  and  chief 
engineer  of  the  railway  commission  of  his  state,  and  of  two 
consulting  engineers.  In  completing  the  engineering  organiza- 
tion of  its  valuation  department  it  has  drawn  men  of  recognized 
ability  and  expertness  from  the  official  ranks  of  railways  all  over 
the  country.  The  example  the  Commission  has  set  itself  in 
organizing  the  engineering  branch  of  its  department  of  valuation 
should  he  followed  if  it  should  ever  organize  a  board  to  have 
direct  charge  of  its  work  of  regulating  operation.  It  should 
likcwi.'^c  l>e  followed  in  selecting  the  men  who  doubtless  would 
be  employed  in  making  inspections  and  investigations  for  it.  Its 
ins])ectors  and  investigators  should  be  chosen  solely  because  of 
their  special  fitness  to  do  their  Avork  fairly  and  intelligently, 
and  not  because  they  may  ha])pen  tf>  liave  the  backing  of  some 
politician  or  la1)or  organization. 

The  Various  Steps  in  Regulation. 

When  the  Commission  shall  have  thus  formed  its  organiza- 
'tion.  how-should  it  proceed  with  its  work  of  regulation?  It 
would  seem  that  it  should  lay  the  foundation  for  it  by  causing 
careful  investigation  to  be  made  as  to  the  conditions  of  railway 
plants  or  service  which  may  be  at  fault  and  as  to  the  causes  of 
them.  For  example,  if  the  statistics  of  the  Commission  continue 
to  show  an  increase  in  the  number  of  derailments  it  would 
obviously  he  the  function  and  duty  of  the  Commission  to  make 
6r  cause  to  he  made  an  investigation  to  determine  whether  this 
was  due  to  general  or  local  causes  and  what  remedy  or  remedies 
should  be  applied.     If  the  Brotherhood   of  Railroad  Trainmen 
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j.hnnhl  ])cliti<iii  tlir  (.'ominissidn  f<ir  an  ohUt  rt't|uirins:]^  increases 
in  the  innnhcr  nf  hraktincn  oniploycd  on  trains,  «ir  if  the  state 
le.^islalures  shiiul.l  ronlinue  to  i)ass  si)-ealle<l  "ftilt  crew"  laws, 
it  would  ohvioiisly  become  the  duty  of  the  Commission  to  make 
or  cause  to  be  made  a  careful  and  comprehensive  investigation 
of  the  (|uestion  whether  a  oeneral  increase,  or  local  increases,  or 
any  increase  at  all,  in  the  number  of  men  employed  on  trains 
was  required  by  the  public  welfare.  ■ 

When  the  Commission  believed  that  it  had  found  bad  condi- 
tions which  demanded  some  action  it  would  seem  that  its  next 
step  should  be  to  arrange  for  conferences  between  its  members 
or  representatives  and  officers  of  the  railways  to  ascertain 
whether  the  proper  remedies  could  not  be  agreed  upon  and 
then  applied  l)y  the  managements  of  the  railways  themselves 
without  the  Commission  issuing  any  formal  order.  The  Com- 
mission in  the  past  has  had  such  conferences  with  representatives 
of  the  railways  and  (^f  the  railway  labor  brotherhoods  regarding 
the  administration  of  the  safety  appliance,  hours  of  service  and 
other  laws.  And  in  most  cases  they  have  led  to  agreements 
which  were  measurably  satisfactory  to  the  parties  most  directly 
concerned  and  have  secured  better  results  than  would  have  been 
obtained  by  the  issuance  of  arbitrary,  formal  orders  which  might 
have  and  very  likely  would  have  resulted  in  prtUracted  litigation. 
It  is  probable  that  in  a  large  proportion  of  all  cases  the  railway 
managements  and  the  Commission  could  agree  as  to  what  each 
of  them  ought  ti^  do,  if  they  w(juld  confer  more  frequently, 
more  frankly,  more  fairly  and  with  a  minimum  of  suspicion  of 
each  other's  good  faith.  If  after  investigation  and  conference 
the  Commission  could  not  get  any  individual  road  or  all  roads 
to  do  what  it  thought  should  be  done  it  would  not  follow  that 
it  must  needs  immediately  issue  some  mandatory  order.  It  would 
in  a  good  many  cases,  if  it  exercised  a  salutary  self-restraint, 
simply  make  public  the  facts,  and  then,  for  awhile  at  least,  await 
developments.  Publicity  seems  to  many  persons  not  to  be  a 
very  sharp  or  heavy  weapon,  but,  with  all  due  respect  to  the 
Interstate  Commerce  Commission,  the  publicity  which  its  hear- 
ings and  reports  have  given  to  facts  about  the  railway  business 
which  were  previously  unknown  has,  in  my  judgment,  done  a 
great  deal  more  to  raise  the  economic  and  moral  standards  of 
railway    management   in   this   country   and   to   improve    railway 
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service  than  the  formal  orders  it  has  issued.  The  power  of  com- 
mon sense  exercised  by  making  public  facts  and  drawing  suitable 
conclusions  from  them  "'docs  not,"  as  A.  T.  Hadley  has  said  in 
discussing  the  subject  of  railway  regulation,  "seem  as  strong 
as  statutory  power  to  prosecute  people  and  put  them  in  prison, 
but  in  the  hands  of  a  man  who  really  possesses  it  is  actually 
very  much  stronger."  Only  when  other  resources  fail  wall  a 
wise  regulating  body  resort  to  the  issuance  of  mandatory  orders. 
And  when  it  does  so  it  will  take  the  greatest  pains  to  make  them 
as  little  arbitrary  as  possible  and  as  well  adjusted  to  the  special 
conditions  of  each  case  as  possible. 

When  the  Commission  shall  have  completed  its  organiza- 
tion and  set  it  to  work  it  will  be  necessary,  if  its  regulation  of 
operation  is  to  be  fair  and  successful,  for  it  to  consider  every 
time  it  issues  an  order  whether  the  earnings  of  the  lines  affected 
are  sufficient  both  to  bear  the  additional  expense  its  order  will 
cause  and  to  enable  them  to  expend  all  the  money  in  the  main- 
tenance and  improvement  of  their  properties  which  they  would 
have  needed  to  have  spent  if  it  had  not  issued  the  order.  It  will 
not  be  sufficient  for  the  Commission  merely  to  inspect,  to  find 
fault  and  to  issue  orders.  The  managers  of  most  railways  know 
the  defects  in  their  properties  and  service  as  well  now  as  the 
Commission  will  ever  know  them.  And  most  roads  w'hose  earn- 
ings are  sufficient  go  ahead  as  fast  as  is  practicable  remedying 
these  defects.  IVIost  railway  managers  are  as  anxious  as  the 
public  or  any  railway  commission  to  see  their  properties  put 
and  kept  in  the  best  conditions.  Their  great  problem  is  to  find 
the  necessary  money  ;  and  this  is  the  greatest  problem  which  the 
Commission  will  have  to  face  and  help  the  managements  solve. 
when  it  undertakes  the  extensive  regulation  of  operation  ;  and  if 
the  Commission  does  not  face  that  problem  courageouslv  and 
co-operate  intelligently  with  the  managements  in  solving  it  it?.^ 
regulation  of  operation  will  be  a  failure  or  worse. 

Will  Regulation    Re   Successful? 

Suppose  state  regulation  is  entirely  subordinated  to  federal 
regulation.  Suppose  federal  regulation  is  placed  entirely  in  the 
hands  of  the  Commission.  Suppose  the  Commission  is  given  a 
large  enough  appropriation  by  Congress  properly  to  perform  its 
functions.     WMr  regulation  of  operation  then  be  madefairj  con- 
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structive  and  beneficent?  Will  the  ix)liticians  let  the  Commis- 
sion alone  so  that  it  can  do  its  work  ri.c:ht.  and  will  the  Com- 
mission prove  big  enoui^h  for  the  job?  These  are  questions  no 
one  can  answer.  The  only  way  to  find  out  will  be  to  try  the 
experiment,  as  we  are  now  trying  that  of  making  a  valuation 
as  a  basis  for  the  regulation  of  rates.  Tf  it  is  tried,  like  the 
experiment  of  valuation  it  will  cost  the  public  and  the  railways 
large  sums;  and  the  new  burdens  of  the  Commission,  together 
with  its  present  burdens,  will  give  it  the  heaviest  duties  and 
responsibilities  ever  imposed  on  any  body  of  men  in  this  country. 
If  the  Commission  tries  merely  to  regulate  the  railways  and  not 
to  manage  them  the  experiment  may  succeed.  If  it  tries  to 
manage  them,  as  it  now  seems  to  be  trying  to  manage  them 
under  the  guise  of  regulating  rates,  the  results  of  the  experiment 
will  be  widely  different.  Tn  its  regulation  of  rates  the  Com- 
mission, instead  of  confining  itself  to  the  duty  imposed  on  it 
bv  law,  that  of  determing  the  reasonableness  of  rates  in  view 
rf  the  actual  situation  of  the  railways,  is  trying  to  tell  their 
managers  all  about  how  they  can  do  their  work  better,  so  as 
to  change  the  situation  and  thereby  eft'ect  savings  that  will  make 
unnecessary  advances  in  rates,  which,  under  present  conditions, 
are  conceded  to  be  needed.  Now,  while  the  Commission  may 
be  able  by  purely  corrective  measures  to  protect  the  public  from 
abuses  which  arise  in  connection  with  the  financing  of  railways, 
the  making  of  their  rates  and  the  rendering  of  their  service,  it 
never  will  be  practicable  for  any  single  body  of  men,  however 
able  thev  may  be  and  however  much  expert  knowledge  they  may 
have,  successfully  to  control  the  policies  and  direct  the  manage- 
ment of  all  the  250,000  miles  of  railways  in  this  country. 

Let  us,  therefore,  hope  that  the  more  authority  the  Com- 
mission is  given  the  more  self-restraint  and  the  more  disposi- 
tion to  confine  itself  to  its  proper  functions  it  will  show.  Let 
us  hope  that  it  will  avoid  letting  its  judgment  be  warped  by  the 
egotistical  assumption  that  because  it  possesses  superior  power 
it  must  also  possess  superior  wisdom — an  assumption  which 
seems  rapidly  to  destroy  the  sense  of  proportion  of  every  bure- 
aucracy and  which  in  the  long  run  always  has  made  every 
form  of  paternalistic  government  a  failure  and  a  curse  to  man- 
kind. The  Commission  might  do  a  great  deal  more  good  with 
its  present  powers  if  it  would  exercise  them  with  a  somewhat 
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franker  recognition  of  its  own  linntati(jns  and  in  a  broader 
spirit  of  co-cjjH'ration  with  the  railway  mana_s^ements.  And 
it  may  do  very  little  ^'ood  and  much  harm  with  much  larger 
pcjwers  unless  it  shovv^s  the  greatest  patience,  forbearance,  expert- 
ness  and  courage  in  exercising  them.  Wisdom  is  demonstrated, 
not  I)}  the  ])ossession.  but  by  the  manner  of  the  use  of  power: 
and  the  success  of  government  regulation  of  railway  operation 
will  not  be  determined  by  the  amount  of  power  conferred  on 
the  Commission,  but  by  the  way  in  which  the  power  that  is 
conferred  is  exercised. 

PRESIDRXT:  TIk-  (juestion  is  now  open  for  discussion. 
r  notice  that  we  have  with  us  .Mr.  v^turnier.  Special  representa- 
tive of  the  (leneral  Manager.  Baltimore  and  (  )hio  Railroad.  We 
would  be  ])lease(l  to  hear  from  him. 

MR.  (;E()R(;E  W.  STURMER:  Mr.  President  and 
(lentlenien  of  'I'he  Railway  Club  of  Pitt.sburgh : — It  affords  me 
great  ]jleasure  to  l)e  with  you  this  evening  as  a  vistor.  In 
m\  line  of  work  I  naturally  come  across  man\'  incidents  that 
gi\e  me  food  for  thou.glit  in  railway  circles.  I  have  been  in  the 
railroad  business  for  ^j  years.  1  have  done  all  kinds  (jf  work- 
that  calls  for  railroad  building  from  top  to  bottom.  And  in  my 
present  ])osition  1  have  a  system  to  travel,  looking  into  all  kinds 
of  work  ])ertaining  to  railroad  matters,  also  taking  care  of 
emijloyees,  seeing  that  they  are  well  taken  care  of,  seeing  that 
they  do  not  transgress  the  laws  and  regulations  laid  down  by 
the  Interstate  Commerce  Commission,  that  they  do  not  work- 
over  sixteen  hours,  and  all  the  activities  that  ])ertain  to  their 
work. 

As  I  heard  our  friend,  the  author  of  the  paper,  read  this 
little  bcM^k  I  realized  that  it  is  a  book  iiill  of  food  for  thought 
for  ever)-  man  connected  with  the  railwaxs.  While  of  course 
he  touches  on  the  various  regulations  of  railroad  matters  to 
such  an  extent  that  some  (jf  his  hearers  ma\'  not  quite  under- 
stand the  conditions  under  which  they  were  brought  about  and 
while  1  am  not  ])repared  tonight  to  discuss  this  paper  as  I  would 
like  to,  there  are  some  things  connected  with  it  that  have  drawn 
m_\-  attention  and  which,  no  doubt,  will  be  food  for  thought  for 
you  gentlemen  when  you  retire  home  tonight  to  think  over  this 
matter. 

Railroads  must  be  handled  by  ])ractical  men  to  bring  results. 

2h8 


'1'1k-i\'  is  11(1  railmatl  llial  can  j^o  mu  into  the  country  and  pick 
u])  a  ctnintrv  box  aiu!  l)rin!4  l^'"'  i"t'*  ^'i*-'  '■"i^^  '^ii<^l  P^^t  him  on 
a  raih-oad  train,  that  can  c.\i)cct  rcsuhs  from  liini  in  one  or 
two  vcars.  'The  raih-oads  all  spend  thousands  and  thousands 
of  dollars  to  (.'ducatc  their  youiii;'  men.  and  the  knowled^'c  wc 
liave  .attained  in  the  last  thirty  years  in  the  railroad  line  has 
come  from  men  that  started  at  the  foot  of  the  ladder  and  climbed 
to  the  to]).  l\ver\  man  in  railroad  life  has  a  duty  to  perform. 
Ivlucated  on  that  duty,  he  naturally  will  follow  that  vocation 
just  as  Ion;;'  as  he  can  possibly  stand  u])  ^o  it.  'Idiat  is,  the 
vocation  of  a  railroad  man  is  and  has  been  his  following'  for  a 
lifetime.  It  seems  as  though  oftentimes  when  an  accident  occurs 
most  j.ivnerally  the  question  arises  at  once  what  is  the  cause 
of  it.  Well  invvStiii'ations  sometimes  prove  that  the  man  has 
been  nej.;-lig-ent  in  carrying"  out  the  rules  and  regulations  laid 
down  by  the  management  for  him  to  wt^rk  to.  Again  there 
are  some  unfortunate  things.  Accidents  will  occur  as  long-  as 
tliere  is  a  railroad.  And  w'hile  those  things  are  going  on  the 
(juestion  arises,  how  can  they  l)e  improved. 

For  myself,  ]  always  did  believe  and  I  will  frankl\-  say 
that  the  decisions  rendered  of  late  and  the  laws  that  have  been 
inaugurated  have  not  been  in  the  past  what  they  should  be 
simi)lv   because  of  misunderstan(hng  of  railroad  conditions. 

I  feel  satisfied  in  ]nv  own  mind  that  I  have  come  to  a 
place  where  1  can  gain  some  knowledge.  I  am  a  great  listener 
and  a  ])oor  talker.  And  T  hope  that  on  my  next  visit  to  Pitts- 
burgh 1  may  be  permitted  to  put  my  a])])lication  for  membership 
into  this  organization  and  l)ecome  i^ne  of  your  worthy  number. 

J'RESIDENT:  1  notice  that  Professor  Endsley,  of  the 
L'niversitv  of  Pittsburgh,  is  with  us  and  we  would  be  glad  to 
hear  from  him. 

MR.  L.  E.  ENDSLEY:  Mr.  President  and  members  of 
The  Railway  Club  of  Pittsburgh,  it  gives  me  great  ])leasure  to 
be  here  tonight  attending  my  first  meeting  of  this  Club.  As 
some  of  vou  know,  T  have  been  located  out  at  Purdue  L'niversity, 
at  Lafayette,  Indiana  and  my  railwa\'  club  was  the  Western 
Railway  Club.  We  are  very  ])roud  of  that  Clul)  there,  but 
when  I  came  here  1  decided  to  become  one  of  your  members, 
if  you  would  permit  it.  And  I  have  met  a  great  many  friends 
here  whom  I  have  known  in  tlie  railway  world.     1  have  devoted 
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most  of  111}'  time  in  the  railroad  game  from  the  university 
end  of  it.  and  I  shall  continue  to  do  so  in  your  midst  in  Pitts- 
burgh. I  want  to  become  very  well  acquainted  with  the  railroad 
men  here. 

We  have  very  little  knowledge  except  by  practice  in  the 
railroad  world.  \\'e  try  things,  and  if  they  work  we  succeed, 
and  if  they  do  not  we  try  something  else.  I  am  glad  to  be  here 
to  listen  to  this  ])aper.  It  is  a  very  good  paper.  I  read  it  over 
carefully.  And  I  wonder  how  many  men  had  thought  of  all 
the  things  in  it.  \'ery  few  of  ns.  Our  politicians  have  been 
running  things,  and  it  reminds  me  of  a  story  I  heard  today. 
A  man  was  standing  in  front  of  his  home  a  few  days  before 
election  and  Politician .  Xo.  i  came  along  and  gave  him  $i.oo 
to  vote  for  him.  He  said  "all  right."  He  stood  a  little  while 
and  Politician  Xo.  2  came  along  and  said  "I  want  you  to  vote 
for  me."  He  said  "all  right,  I  will"  and  he  gave  him  $2.00. 
A  little  bit  later  the  third  politician  came  along  and  gave  him 
S3.00  to  vote  for  him.  He  went  into  the  house  and  told  his 
wife  how  easily  he  had  made  S6.00.  Well  she  said  "Which  one 
are  you  going  to  vote  for?"  He  said  "I  have  thought  it  over 
pretty  carefully  and  I  will  vote  for  the  one  that  gave  me  $1.00." 
She  said  "Why?"     He  said  "He  was  the  least  corrupt." 

rientlemen  as  I  have  read  the  laws  passed  in  the  different 
legislatures  of  this  country  it  has  amused  me  very  much  to 
see  the  absurd  things  that  are  encountered.  It  does  amuse  a 
man  who  is  familiar  with  things  to  read  the  laws  that  are 
proposed  and  some  of  them  passed.  I  was  very  much  amused 
last  year  to  hear  in  the  Railway  Club  of  Chicago  a  little  story 
which  will  apply  here  possibly.  It  was  in  the  state  of  Wiscon- 
sin. The  legislature  there  has  done  some  good  things.  But  a 
farmer  who  had  been  elected  to  the  legislature  was  passing  from 
his  home  town  through  a  junction  point  and  had  to  get  his 
lunch  at  the  lunch  counter.  They  charged  him  10  cents  for 
coffee  and  10  cents  for  a  sandwich.  A  railroad  man  sat  next 
him  and  he  got  his  for  5  cents  each.  This  farmer  went  right 
to  the  legislature  and  ])roposed  a  bill  that  all  railroads  must 
post  in  their  lunch  halls  a  list  of  the  prices  of  everything  and 
they  must  sell  it  to  everybody  at  the  same  price.  It  shows  the 
littleness  and  the  narrowness  of  some  legislators,  the  personal 
equation   thai  enters  into  it. 
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1  think  the  statniicnt  made  by  tlic  speaker  tonight  when 
he  said  tliat  the  question  of  regulation  is  a  question  of  finances, 
is  the  biggest  question  which  he  raised  in  his  paper.  We  can 
not  expect  to  regulate  the  roads  unless  we  give  them  financial 
means  to  do  it.  The  block  system  increases  the  freight  tonnage 
but  very  little.  Other  things  which  are  required  do  not  do 
that.  When  we  say  that  the  Commissions  must  impose  these 
things,  all  of  them  or  most  of  them  good,  can  we  expect  them 
to  do  it  on  the  earnings  they  have  been  making  when  they  have 
not  been  able  to  do  it  themselves?  Most  men  in  the  railroad 
game  today  are  as  honest  and  as  good  as  in  other  lines  of 
work,  and  I  believe  a  great  deal  better.  There  arc  some  politi- 
cians in  the  railroad  game,  very  few.  And  there  are  some 
lawyers  on  the  Commission,  but  I  did  not  know  there  were 
five.     That  is  a  good  many. 

That  reminds  me  of  a  little  story  I  heard  today  about  a 
lawyer.  He  was  cross  examining  an  old  lady  who  had  mar- 
ried a  burglar.  He  said  to  her.  "Did  you  know  this  man  was 
a  burglar  when  you  married  him?"  She  said  "Yes."  "Well 
why  in  the  world  did  you  marry  him  ?"  "Well"  she  said  "There 
were  two  men  trying  to  get  me  and  I  had  a  hard  time  to  decide 
between  them.  There  was  this  man  and  a  lawyer  and  I  took 
this  man." 

PRESIDENT:  Our  Second  Mce-President  is  General 
Manager  of  the  Wabash-Pittsburgh  Terminal  Railroad  and  I 
know  you  will  all  he  glad  to  hear  from  him,  ^Nlr.  J.  G.  Code. 

MR.  J.  G.  CODE:  Mr.  President  and  Gentlemen :— No 
one  could  be  better  fitted  to  irresent  the  facts  of  the  present 
■situation  than  the  speaker  of  the  evening,  and  none  could  have 
•presented  them  in  more  concise  or  direct  form.  The  ])aper  gives 
me  subject  for  much  thought,  and  I  would  say  that  unlike  the 
-previous  speaker  many  of  these  regulations  of  o])eration  which 
are  to  him  amusing  are  tar  from  being  amusing  to  the  man  that 
lias  to  go  up  against  them. 

The  i)nncipal  thought  whicli  tliis  paper  brings  to  my  mind 
is  "What  are  we  going  to  do  about  it?"  What  can  we  do  as 
railroad  men  to  l)ring  abotu  the  co-operation  which  is  neces- 
sarv  between  all  railroads  and  all  railroad  men  and  between 
them  and  the  various  Commissions,  to  get  the  best  results  out 
•of  pro])osed   regulation   and  the  regulation  for  which  provision 
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exists?  I  am  imi  ijix-parcd  to  answer  [hv  (|ucsliiin  invself,  but 
it  is  one  of  which  we  have  all  to  think.  How  are  we  to  get 
representation  on  those  various  Commissions  of  men  who  are 
quahtied  l\v  practical  experience  to  pass  u])on  the  questions  that 
come  before  them.  We  need  this  co-operation  tliat  has  been 
suggested  without  a  doubt,  and  we  need  j^erhaps  in  all  our 
operations  a  more  general  exhibition  of  common  honesty  in  our 
dealings  with  each  other,  with  our  emi)lovees  and  with  the  Com- 
missions. One  difificulty  in  our  dealing  with  our  Commissions 
has  been  the  fact  that  conclusions  are  frec|uently  reached  by 
them  upon  ex  parte  testimony,  on  testimony  from  investigations 
made  by  their  representative  without  an  opportunity  for  the 
railroads  to  be  heard.  And  the  conclusions  once  reached  are 
difficult  to  overthrow.  We  have  much  to  think  about  in  this 
connection.      What  are  we  going  to  do  about  it .' 

PRESIDKXT  :  We  would  like  to  hear  from  our  Treasurer, 
Mr.  F.  H.  Stark  who  is  General  v'^uijerintendeni  of  the  ^Montour 
Railroad. 

AIR.  \\  II.  STARK:  ^\v.  President  and  Gentlemen :— It 
would  be  I'olh-  to  for  me  to  undertake  to  elaborate  on  this 
subject  for  1  will  frankly  ccmfess  that  the  author  has  covered 
more  ])oints  than  an\-  of  us  ever  dreamed  of  and  so  intelligently 
that  it  would  be  ina])])ropriate  for  me  even  to  comment  on  them. 
I  heartily  agree  with  almost  all  that  he  has  said  and  my  estimate 
of  his  conclusions  is  enhanced  bv  the  fact  that  he  has  the  bold- 
ness to  criticise  the  Interstate  C<~>mmerce  Commission  personnel 
because  too  man\  of  them  are  lawyers,  while  he  himself  was 
admitted  to  the  bar.  ^ 

I  know  from  e.\])erience  that  the  orders  of  the  Federal  and 
State  Commissions  are  in  some  respects  somewhat  of  a  hardship, 
and  vet  at  the  same  time,  there  are  many  of  the  requirements 
that  are  working  out  for  the  good  of  the  r-iilroad  and  the  safety 
of  the  public.  They  may  1)e  in  some  cases  a  little  l)it  too  exact- 
ing, but  it  is  s)  with  all  regulations — the  standard  is  placed  high 
in  order  to  accomplish  a  safe  average.  There  is  a  growing  senti- 
ment to  regulate  not  only  railroads  but  also  the  government  of 
nuuiicipalities  atid  1  believe  there  is  a  trend  in  that  direction  that 
will  Ijring  about  in  the  end  better  government  by  more  consistent 
administration  under  conservative  interf^'rence  on  the  part  of 
the   people   or  in   other   words,   reasonable   regulation.      There   is- 
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no  c|nesti()n  thai  llu'  railnMils  will  \vc\  this  hiinU'ii  of  expense, 
especially  at  this  time  hut  the  Interstate  C'onmuTee  Commission 
and  the  railroads  will  understand  each  other  hetter  and  all  work- 
in  harmonv  to  one  end.  i^ood   service  and   fair  ciini])ensation. 

PRKSIDiCXT  :  <  >ur  past  president,  miw  a  meniher  of  the 
I^xecntive  Coninn'ttee.  is  Sui)erintvndent  <if  the  L'nion  Railroad. 
\\'e  would  like  io  hrar   from  him.      .Mr.    Mch'eatters. 

MR.  F.  k.  .McI'lvA'rTh'.kS:  .Mr.  President  and  (knitle- 
nien: — I  do  not  feel  that  1  can  add  anxthinq-  to  wdiat  has  heen 
said  tonii^iit.  The  i)ap.r  has  certainly  l)roui>ht  out  more  than 
we  had  expected.  1  do  not  think  it  is  up  to  the  railroad  men 
of  this  district  to  criticise  the  Interstate  Commerce  Commission 
at  this  time. 

PRESIDKXT:  \\\-  have  also  a  ])ast  ])resi(lent  who  is 
connected  with,  the  IV  tX;  I,.  V.  R.  R.  in  the  jiosition  of  Assistant 
Sni^erintendent  of  .Moiive    1 'ower.  Tdr.  Redding'. 

MR.  1).  j.  RKU1)1.\(;:  A!r.  President.  T  am  in  the  .same 
fix  as  Mr.  McFeatters.  I  mii^ht  ask  a  (|uestion.  though,  of 
Professor  Endsley.  My  friends  next  to  me  asked  what  ward 
that  fellow  lived  in  that  ,L;'ot  the  $f).oo.  f  would  also  like  to 
answer  the  (piestion  as  to  what  we  are  .Cfoinj;'  to  do  ahout  it. 
I  had  occasion  to  incpiire  some  time  a^'o  as  to  what  the  political 
organization  was  down  at  Coraopolis.  and  the  repl\'  was  "You 
ought  to  know.  Stark  is  the  hig  man  in  politics  down  there. 
He  has  control  of  the  Council  and  his  right  hand  man  down 
there,  Air.  Haynes,  is  on  the  school  hoard  and  tlu-y  have  got 
all  the  votes  corralled.""  1  think  we  have  got  to  follow  their 
■example  and  get  into  politics  ourselves.  Outside  of  that  T  ilo 
not  know^  that  I  can  oti'er  anything  except  to  endorse  the  senti- 
ments of  the  gentleman  who  read  the  pa])er. 

PRESIDEXT:  W'e  have  a  gentleman  with  us  who  never 
fails  to  entertain  the  Clul)  when  he  speaks,  Afr.    lUackall. 

MR.  R.  H.  P.LACKALE:  Am  I  correct  in  understanding 
that  you  take  my  remarks  as  a  joke?  I  think  that  this  subject 
is  one  that  should  be  discussed  principally  by  railroad  men  as 
they  are  more  conversant  with  the  many  ways  in  which  the 
laws  compel  them  to  spend  mone)',  but  they  seem  to  be  a  Httle 
hackward  in  stating  their  ideas ;  possibly  because  they  know- 
the  proceedings  are  to  be  published.     The  conditions  wdiich  exist 
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are  the  result  of  various  things,  but  many  of  the  railroads  are 
in  trouble  due  to  increased  expense  of  operation  and,  in  some 
cases,  to  mismanagement.  The  railroads  are  the  backbone  of 
the  life  of  our  coimtry  and,  regardless  of  how  they  got  there, 
they  are  in  trouble,  and  getting  them  out  of  it  is  a  case  of 
MUST.  What  they  need  is  money,  and  great  trouble  is  being- 
experienced  by  them  in  obtaining  it  as  the  bankers  are  not  in- 
clined to  make  loans  where  the  earning  capacity  is  inadequate. 
Everyone  recognizes  the  necessity  for  supervision  of  railroads 
in  order,  among  other  things,  to  reduce  financial  mismanage- 
ment to  a  minimum,  that  the  greatest  good  may  come  to  both 
the  roads  and  the  public.  As  far  as  I  am  concerned,  and  I 
think  the  feeling  is  quite  unanimous  among  the  manufacturers 
of  railroad  supplies,  I  would  be  very  glad  to  stand  my  quota 
of  the  greater  expense  incurred  as  a  result  of  increased  freight 
rates.  What  we  want  is  increased  freight  rates  and  hand  in 
hand  with  it  must  come  supervision,  but  it  should  be  supervision 
less  politics. 

PRESIDENT  :  The  same  remarks  applied  to  the  previous 
speaker  would  apply  to  Air.  Stucki  an  Engineer  who  is  one  of 
our  Officers. 

MR.  A.  STUCKI :  I  agree  with  the  former  speakers  that 
this  paper  deals  with  a  most  important  subject  in  a  most  thor- 
ough way.  I  read  every  word  of  it  before  I  came  here  and 
I  was  astonished  at  the  plain  and  convincing  conclusions  from 
one  end  to  the  other. 

For  illustration,  government  supervision  and  regulation  is 
now  considered  as  the  means  of  stimulating  fair  and  just  com- 
petition between  the  various  roads.  The  more  regulation  we 
get,  the  more  wholesome  competition  is  said  to  follow.  Now 
the  ideal  form  of  regulation  would  center  in  government  owner- 
ship and  then  we  would  have  a  right  to  expect  a  maximum 
amount  of  competition.  This,  strange  to  say,  is  not  the  case. 
On  the  contrary,  the  competition  at  once  disappears  and  the 
passenger  or  the  shipper  has  no  redress  whatsoever.  In  other 
words,  you  would  then  have  to  face  a  real  monopoly,  as  some 
of  our  European   friends  choose  to  call  it. 

I  often  wondered  how  this  comes  about  and  now  I  find  the 
explanation  on  page  one,  where  the  author  says : — -"In  fact  it  is 
one  of  the  advantages   of  private  ownership  that  under  it  the 
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s^ovcriimcnt  can  roguhilc  the  inana^vnu'iil  of  railways  and  one 
of  the  disadvantages  of  ])ubHc  ovvnershiji  is  that  under  it  the 
g"overnnient  cannot  do  so,  siin])ly  l)ecause  mider  public  ownership 
the  !^"overnnient  is  the  manai^er."  I  could  mention  many  similar 
occasions,  ])roving'  that  Mr.  Dunn  was  very  th(jrou!j;h  in  pre- 
sentini^-  the  sul)ject. 

MR.  }'.  ][.  STARK:  Mr.  President,  Mr.  Code  raised  the 
question  as  to  what  we  are  g'oiui;^  to  do  about  it.  We  have  a 
man  who  has  retired  from  industrial  life,  who  told  the  railroads 
at  one  time  how  they  should  do  things  when  the  railroads  com- 
plained about  the  manner  in  which  he  prepared  his  loading"  of 
cars.     1  would  suggest  that  Mr.  Kirk  tell  us  wdiat  to  do  about  it. 

Mr.  T.  S.  KIRK:  Air.  President  and  Gentlemen:—! 
shall  take  exception  to  Mr.  Dunn's  paper  in  its  bearing  on  Gov- 
ernment Control,  through  the  instrumentally  of  the  Interstate 
Commerce  Commission.  I  cannot  believe  this  Commission  was 
invoked,  except  by  assuming  that  there  was  imperative  neces- 
sity for  some  regulation  to  safeguard  the  public  against  abuse 
by  the  corporate  interests.  It  was  not  called  into  being  impul- 
sively, but  after  deliberate  consideration  it  was  considered  as 
a  necessary  step  to  safeguard  the  lives  of  the  employee,  and 
at  the  same  time  to  secure  the  public  against  unjust  discrimina- 
tion in  freight  rates.  Is  the  present  efifort  on  the  part  of  the 
railroad  interests  to  increase  their  carrying  rate  justifiable  on 
any  ground  except  as  an  efifort  to  gain  through  extortion  ?  In 
my  experience  as  a  forwarding  agent  extending  through  many 
years,  I  am  convinced  that  if  the  railroads  would  by  introduc- 
ing a  system  of  higher  efficiency  in  their  management,  they 
would  need  no  nursing  bottle  to  nourish  them.  The  average 
time  of  delivery  between  here  and  Chicago  is  from  twelve  to 
lifteen  days  per  car.  The  necessary  time  should  not  exceed 
forty-eight  hours.  This  at  the  lowest  minimum  of  movement 
today  shows  an  actual  loss  of  240  hours  or  a  service  loss  per 
car  of  something  like  600  per  cent.  I  fail  to  see  why,  with  this 
wilful  and  proflegate  waste  of  opportunity,  the  railroad  should 
have  the  audacity  to  ask  their  patrons  to  pay  a  higher  rate  ta 
make  up  a  deficiency,  wholly  within  their  power  to  supply  by 
the  exercise  of  even  moderate  business  management.  Mr.  Dunn 
places  stress  on  the  evils  of  competition ;  by  his  contention,  the 
railroad  that  equips  its  line  with  all  the  modern  facilities  must 
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mit  use  these  iniprovenieiits.  it  l)y  so  doiii^'  it  may  l)enetit  its 
jjatrons  at  the  injnr\"  of  some  ])oorly  equipped  hue  who  woitld 
wish  to  ccuipete,  l)ut  eauuot  excei)t  l)y  exactiug'  exliorhitaut 
rates.  It  is  my  couteutiou  that  eouipetitiou  is  still  the  spur  that 
uiakes  the  ])rogressive  uian  of  husiness,  and  that  it  is  still  the 
uiau  who  atteuds  strietlv  to  his  husiuess  that  succeeds.  The 
railroad  that  is  best  ])re])ared  should  do  the  husiuess. 

It  is  a  great  pit\'  the  iuterstate  Couiuierce  Couiuiissiou  had 
not  beeu  euipcnvered  with  greater  liuiitation.  and  exercised  its 
functious  to  restrain  the  rasculity  that  wrecked  the  .\ew  Vork 
.\'ew  Haven  anrl  Hartford  Railroad  in  this  instance  and  that 
of  the  C.  11.  &  D.  Railroad  the  Coverumeut  Control  fell  far 
short  of  what  we  laymen  think  it  should  do  to  i)rotect  the 
innocent  against  the  \'andals  of  high  finance  that  virtuall\  con- 
trolls  all  railroads. 

These  remarks  may  grate  harshly  on  the  ears  of  some  of 
the  railroaders  ]:)resent.  but  not  being  interested  in  railroads, 
1  am  totally  indifferent  as  to  what  the\"  ma\-  say  or  think.  I 
believe  that  laws  are  generalK'  enacted  to  restrain  the  lawless 
and  that  the  innocent  law  abiding  individual  is  seldom  or  never 
uiconvenienced  b\'  them.  Thanking  you  for  your  attention.  I 
.shall  retire  to  that  seclusion  from  whence  I  should  not  luu'c 
been  drawn. 

I'RESIDI^XT:  If  there  is  no  one  else  who  wishes  to  dis- 
cuss the  ])a])er    1   will  ask   Mr.    I  )uun  to  close  the  discussion. 

MR.  S.VMl'KL  ().  Dl'XX:  Air.  I'resident.  I  have  been 
\'er\'  nuich  interest.-d  in  wliat  .Mr.  Kirk.  esi)ecially.  has  said. 
I  do  not  think  he  entirel}  caught  the  drift  of  my  remarks.  In 
the  first  ])lace  I  certainly  did  not  mean  to  imply  that  ])erfec- 
tion  had  been  the  rule  in  railway  management  in  this  country. 
If  it  has  been,  there  have  been  some  notable  exceptions  to  it. 
and  he  can  not  say  anything  more  severe  about  the  New  Haven 
scandal  than  has  been  said  in  the  editorial  columns  of  the  Rail- 
way Age  Gazette,  and  he  can  not  sa}'  anything  more  severe 
about  Mr.  ]\Iellen"s  management  than  was  said  about  it  in  the 
Railway  Age  Gazette  while  Afr.  Mellen  was  still  President  of  the 
Xew  Haven. 

Respecting  the  matter  of  regulation,  I  was  not  opposing 
any  regulation  of  railroads.  1  was  advocating  the  regulation  of 
railroads.     The  paper  clearh-  indicates  that  its  writer  is  in  favor 
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of  tlic  passage  of  the  Stevens  iJill  which  would  give  the  Inter- 
state Commerce  Commission  very  broad  powers  to  regulate  rail- 
road operation.  What  I  attempted  to  do  was  not  to  oppose 
any  regulation  of  railroads,  but  to  oppose  the  kind  of  regula- 
tion of  railroad  operation  which  has  usually  ])revailed  and  to 
advocate  a  better  kind  of  regulation,  and  that  in  my  opinion  is 
the  attitude  of  practically  all  of  the  railroad  officers  of  this 
country  whose  opinions  carry  any  weight  now. 

A  man  may  very  consistently  advocate  reasonable,  intelli- 
gent, expert  regulation  and  at  the  same  time  oj^pose  for  ex- 
ample, the  so-called  full  crew  regulation  which  we  have  had, 
in  several  states.  There  have  been  any  munber  of  state  legis- 
lative acts  which  a  man  who  favors  reasonable  regulation  may 
nevertheless  condemn  unstintedly.  I  have  always  been  an  ad- 
vocate of   government  regulation. 

With  reference  to  the  railway  financing  to  which  Mr.  Kirk 
refers,  the  railroads  of  this  country  never  lifted  a  finger  to  pre- 
vent the  enactment  of  legislation  for  the  regulation  of  railroad 
securities  issues  such  as  was  advocated  by  the  Hadley  Railroad 
Securities  Commission  which  was  created  by  Congress  and  ap- 
pointed by  President  Taft.  The  railroads  have  opposed  the  sort 
of  regulation  of  the  issuance  of  securities  which  has  been  pro- 
posed at  the  present  session  of  Congress,  but  I  have  no  doubt 
that  if  the  bill  wlhich  was  recommended  b}-  the  Hadley  Commis- 
sion had  been  introduced  the  railroads  would  not  have  opposed 
it. 

The  question  of  railway  mail  pay,  afl:ords  a  good  illustration 
of  the  attitude  of  the  government  toward  the  railways  and  of 
the  roads  toward  the  government.  The  railways  have  been 
charging  for  years  that  they  have  not  been  sufficiently  paid.  The 
post  office  department,  on  the  other  hand,  was  constantly  cut- 
ting down  their  pay  and  trying  to  make  further  cuts.  Finally 
Congress  appointed  a  joint  committee  on  railroad  mail  pay, 
which  at  the  time  it  was  appointed  consisted  entirely  of  members 
of  Congress  and  which  contained  only  tw^o  men  who  were  not 
members  of  Congress  at  the  time  its  report  was  made.  That 
Committee,  which  recently  made  its  report,  upheld  practically 
every  contention  which  the  railroads  had  made  in  respect  to 
the  compensation  wdiich  they  were  receiving,  and  after  the  report 
was  made  the  committee  of  the  railroads  on  mail  pay  issued  a 
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statement  saying"  they  were  willini^"  to  accept  the  report  of  the 
Congressional    Committee. 

I  think  those  two  instances  are  enongh  to  iUnstrate  the  fact 
that  most  of  the  railroad  managers  of  this  cotmtry  are  not  oppos- 
ing reasonable  regnlation ;  but  that  what  they  are  opposing, 
and  \vhat  they  have  a  right  to  oppose,  and  what  everybody  ought 
to  oppose,  is  the  sort  of  unfair  regulation  to  which  they  have 
been  subjected. 

PRESIDENT  ?^I1TCHELL:  Th.e  speaker  has  in  his 
paper  expressed  my  views  much  better  than  I  possibly  can  and 
I  therefore  endorse  what  he  has  so  ably  said.  The  Railroads, 
so  far  as  I  know  d(^  not  object  to  regidation  if  intelligently  and 
wise  administered.  \Miat  they  object  to  is  unfair  and  foolish 
regulation.  Take  for  instance  a  bill  proposed  in  Congress  con- 
cerning the  substitution  of  steel  for  wood  in  passenger  equip- 
ment, reciuiring  same  to  be  accomplished  by.  a  certain  time,  and 
had  the  cost  estimated  at  over  six  hundred  million  dollars  not 
been  prohibitive,  all  of  the  car  shops  in  the  country  working 
full  time  could  not  have  done  the  work  required.  Equally  as 
foolish  legislation  is  attempted  in  the  legislatures  of  the  several 
states.  In  my  judgment  the  proper  way  to  accomplish  the  ideal 
condition  would  be  the  concentration  of  attthority  over  the  rail- 
roads in  the  hands  of  the  Interstate  Commerce  Commission  with 
the  State  Commissions  abolished,  or  made  subordinate  to  the 
National  Commission  in  all  matters  affecting'  Railroads,  having 
that  body  divorced  entirely  from  politics  or  political  influence, 
composed  of  one  recognized  railroad  expert  from  each  State. 
])aid  a  salary  sufficient  to  command  his  full  time,  and  for  an 
unlimited  term  of  service.  Such  a  position  in  fact  as  would  be 
attractive  to  an  Executive  Officer  of  our  largest  Railroads  and 
where  al)ilit\'  acquired  by  many  years  of  training  could  be  exer- 
cised. 

I  do  not  know  whether  such  a  scheme  would  be  practical 
or  not  but  it  would  have  at  least  the  merit  of  regulation  by  past 
masters  of  the  science  of  railroading  instead  of  regulation  by 
students  and  would,  if  it  could  be  accomplished,  bring  increased 
efficiency  and  better  satisfy  the  public. 

^IR.  D.  AL  HOWE:  Air.  President,  Air.  Dimn  has  given 
us  one  of  the  most  intelligent  and  broad-minded  papers  that  has 
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over   been   read   before   tbis    Chib,   iberefore.    T   move   we   extend 
to  biin  a  risinj;'  vote  of  tbanks. 

Tbe  motion   was  earried  by  mianimons  risin<^  vote. 

MR.  HOWE:  While  I  am  on  my  feet  I  v^^ant  to  make 
another  motion.  We  have  had  (|nite  recently  some  ver)'  honor- 
able and  capable  men  added  to  onr  list  of  honorary  members,  I 
move  that  the  name  of  Mr.  Sanniel  O.  Dnnn,  Editor  of  the 
Railway  Age  Gazette,  be  added  to  our  list  of  honorary  members. 

The  motion  was  carried  imanimoiisly. 

There  bcini;'  no    further  business, 
ON  MOTION,   .Adjourned. 

^  Secretary. 


The  Society  of  Railway  Club  Secretaries  held  its  Eighth 
Annual  Meeting,  June  14th,  1914,  at  the  Marlborough-Blenheim 
Hotel,  Atlantic  City,  N.  J..  Mr.  J.  B.  Anderson,  of  Pittsburgh, 
Chairman  presiding. 

Other  members  present  were : 

Mr.  Daniel  M.  Ih-ady,  President,  Brady  Brass  Company, 
New  York  City. 

Mr.  Harry  D.  A'ought,  New  York  City.  New  York  Rail- 
road Club. 

Mr.  Harrv  D.  A'ought,  New  York  Citv.  Central  Railway 
Club. 

Mr.  A.  J.  Merrill,  Atlanta,  Ga.  Southern  and  South- 
western Club. 

Mr.  James  Powell,  St.  Lambert,  Canada.  Canadian  Railway 
Club. 

Mr.  W.  S.  Rosevear  of  the  Western  Railway  Club  of  Canada 
was  also  present  as  a  visitor,  and  gave  the  pleasing  notice  that 
his  organization  desired   to  be   enrolled  as  a  member. 

The  Minutes  of  the  Seventh  Annual  Meeting  ha:Vitxg.  been 
previously  distributed,  and  there  being  no  omissions  or  correc- 
tions, were  ordered  approved. 
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!\li".  \'oug"ht  reported  lliat  in  accordance  with  action  taken 
a  year  ago,  a  full  statement  had  been  made  for  the  information 
of  the  Cincinnati  Club,  of  the  objects  and  aims  of  the  Society 
and  the  work  it  had  done.  The  Minutes  of  the  Seventh  Annual 
Meeting-  had  been  forwarded  to  its  Secretary,  Mr.  H.  Boutet, 
who  was  the  guest  of  the  Society  in  1913,  but  nothing  further 
had  been  heard  from  that  organization  on  the  subject  of  mem- 
bership. 

It  was  agreed  that  the  Chairman  should  j^ursue  the  subject 
further   during   the   year. 

It  was  further  reported  1)\'  Mr.  \  ought  that  the  work  of 
organizing  the  Society  of  National  Technical  Associations'  Sec- 
retaries had  made  progress  to  the  point  where  everything  was 
in  readiness  for  the  first  general  meeting  to  complete  the  same 
and   which   would  be   held   some   time  in  October. 

Attention  w^as  directed  to  invitations  for  an  informal  dinner 
to  be  held  on  the  evening  of  the  13th  for  the  consideration  of 
questions  relating  to  efificienc}-  in  advertising,  issued  by  Mr. 
L.  F.  Hamilton,  Advertising  Manager  of  The  National  Tube 
Company   of   Pittsburgh,   Pa. 

After  same  discussion  it  was  agreed  that  as  no  opportunity 
for  conferring  with  their  respective  Executive  Committees  had 
been  altorded  members  of  the  Society,  it  would  not  be  advisable 
to  participate  in  the  dinner  and  that  proper  explanation  of  this 
would  be  made  to  Mr.  Hamilton  l)y  the  Chairman  of  the  Society. 

The  Secretary  recommended  that  the  Northern  Railway 
Club  be  dropped  from  membership,  in  view  of  statements  as  to 
its  status  made  by  its  Secretary,  and  it  was  so  ordered. 

The  further  report  was  made  by  the  Secretary  that  official 
"badge  ordered  by  the  Societ\'  for  the  Secretary  of  the  New 
England  Railroad  Club  had  been  delivered  and  the  acknowledg- 
;!nent  of  the   recipient  received. 

The  Secretary  reported  that  the  total  number  of  copies  of 
the  Index  of  Stibjects  jiublished  by  the  Society  and  distributed 
to  members  of  railroad  clubs  for  1913,  was  7.308,  which  did  not 
include  requests  received  for  copies  from  other  sources  from 
time  to  time,  and  it  seemed  to  indicate  the  usefulness  of  the 
publication  and  appreciation  of  its  purpose. 
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RctcrciHH'  was  made  as  follows  of  prospective  memberships: 
Mr.   I'owell.  Canadian  Northern  of  Toronto. 
Mr.   Anderson  and  Mr.  Merrill,  Cincinnati. 

Mr.    Merrill.   Chattanoooa. 

It  was  agreed  thai  members  would  in  future  bring-  to  annual 
meetings,  the  list  of  subjects  and  authors  of  papers  before  their 
Club   during   the   preceeding-   season. 

Approval  was  given  to  a  statement  of  receipts  and  dis- 
bursements by  the  Secretary-Treasurer  showing  that  the  Society 
still  has  a  fair  sur])lus  for  contingencies,  and  an  appropriation 
of  $25.00  was  ordered  for  expenses  incurred  by  him  in  carrying 
on  the  work  of  the  Society  during-  the  past  year. 

An  invitation  from  Mr.  Urady  for  the  members  to  be  his 
guests  at  luncheon  after  adjourniuent  was  accepted',  with  thanks 
to  the  host  for  his  courtesy. 

Officers   for  the  ensuing-  year  were  elected  as   follows: 

j.    r..    Anderson,   Chairman;  Pittsburgh. 

A.  J .  Alerrill,  Vice-Chairman  ;  Atlanta,  Ga. 

Harry  D.  Vought,   Secretary-Treasurer;   New  York   City. 

After  an  informal  discussion  of  matters  connected  with 
the  duties  of  the  members  of  the  Society  in  their  respective 
Clubs  and  the  methods  employed  in  hanrlling  work  incident 
thereto,  the  Society  adjourned. 

Respectfully  submitted. 

Harkv  D.  Am)uc.iit, 

Secrctai'v-Trcasiircr. 


'"*^^89l'^"^^  EDWARD  KERR.  Presldeol 
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M  and  6ron;e  (astin;s  of  [very  Description. 

[nsine  km  and  (ar  Joornal  Deannjs  a  Jpecialtf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK 
TO- 
THE 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER 

Send  for  blue   prints  and  prices. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  <a  TORLEY  CO.. 

PITTSBURGH.  PA. 


PINTSCH  ^  SAFETY 

MANTLE   LIGHT  I  I  ELECTRIC  LIGHT 

The  system  that  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  |  1  sures  constant  lamp  volt- 
been  applied ^         age  and  long  lamp  life   . 

Ike  5a(eli  (ar  llealiiif  8  li^klin?  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  0  QfiOtnr  ^t      NoW  Yfirl^ 

St.  LOUIS,  San  Francisco,  Montreal  ^  RCUIUI   01.,   I1C1I    I  Ul  ^ 


for  Locomotive  Piston  Rods 
•        Valve    Stems 
Air  Pumps 
Leach   Track   Sanders 
Gollmar  Bell  Ringers 


The  U.  S.  Metallic  Packing  Co. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have    long  wheel   bases. 

2.  Long  wheel   bases   must  be  covered  by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

5.  Shorter   flues   mean  longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay   bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box;  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  mauitenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church   St.,  New  York.  Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE.  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES:-CHICAOO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C. 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BR^KE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER  EQUIPMENT 


"BRASCOTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   BEAM   CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW   YORK  CITY 
ATLANTA    Raflway    Supplies     Chicago 

SELLING   AGENTS    FOR 

Dunham    Hopper  Door  Device— Feasible  Drop  Brake  Staff— "Empire"  Pressed  Steel 

Bolster— Detroit  Box  Car  Door— "Texoderm"— "Safety"  One=Piece  Steel  Ladder— 

Kling  Bolts- Collapsible  Stake  Pocket— Steel  Axles— Columbia  Lock  Nut 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HLTCHINS  CAR  ROOFING  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  k  MFG.  CO. 

SPECIAL  AGENTS  FOR  THE  POLLAK  STEEL  CO. 


<  ver  50,000  Miles  in  Use 


Rolled  from  Best  Quality  Steel 


CONTINUOUS  JOINT 


WEBER  JOINT 


WOLHAUPTER  JOINT 


THE    RAIL    JOIXT    CO. 


<6eneral  Offices:  i$5  madison  JIpc.  n.  V.  City 

Makers   of   Base   Supported   and  100^,    Rail   Joints    for 

Standard,     Girder,    and     Special  Rail    Sections.       Also 

Joints  for   Frogs   and   Switches:  Insulated   Rail  Joints, 

and    Step    or    Compronise    Ra'l  Joints.       Patented    in 
United    States    and    Canada. 


Catalog  at   Agencies 
J!o=tou,  -xas?.      Pittsburgh,  Pa. 
Chicago,  111.  Portland,  Ore. 

Denver,  Colo.  St.  Louis.  Mo. 
Philadelpliia,  Pa.  Trov,  X.  V. 
London.  ]•:.  ("..K'-c. 

Montreal,  Can. 


m  CANION 


VALVELESS 
HAMMERS 


Represent  me  highest  type  of  per- 
fection in  utility,  adaptability  and 
simplicity. 

The\-  are   the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

305  Seventh  Ave.  Canton.  Ohio. 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:  Frick  Bid?.,  PITTSBURGH,  PA.  (  BUTLER,   PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS     NEW  CASTLE.  PA 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSiTE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum     SSId 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 
PIPER  PATENTS 
200,000  lbs.  Capacity. 

Has  all  the  points   of  a  Perfect  Gear. 


TANDEM     SPRING    ATTACHMENTS 

'614x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 


Send  for  Catalog 


CLEVELAND,  OHIO 


This  Space  For  Sale 


STANDARD  STEEL   PLATFORIAS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAPT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  Peoples  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  ftfJ^1J?IA  RAILROAD  SUPPLIES 


All    Grades 
Pipe  Coverings 
J-M  Hair  Felt 
T-M  Asbestos  Roofing 
J-M  Asbestos  Cements 
J-M  Retort  Cements 
Locomotive  Lagging 
Smoke  Jacks 
Asbestos  Wood 


of  Asbestos  and  Magnesia 
J-M  Leak-No  Metallic 

Compound 
Metallo  Metal  Polish 
T-M  Fibre  Conduit 
Keystone  Hair  Insulator 
High  Pressure  Packings 
J-M  Permanite  Packing 

Write  for  Catalog  No.  252 


Pipe  Covering 

J-M  Kearsarge  Packing 
T-M  Kearsarge  Gaskets 
l-M  Vulcabeston  Packing 
Air  Brake  Cylinder  Pack- 
ing Expander  Ring 
Vulcabeston  Rope   Packing 
Canadax  Wick  Packing 
J-M  Underground  Conduit 


H.  W.  JOHNS-MANVILLE  CO. 

NEW    YORK   AND   EVERY    LARGE   CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 

Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

141  Cedar  Street    -     -    New  York 


Rreight  eit^d  Rassenger 


Of  E\/^ry  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 


New  York       Pittsburgh       Chicago       Washington,  D.  C. 


Mt^«~ 


FOR 

GREATER  EFFICIENCY 

USE 


SOLID-TRUSS 


DAVIS      VI  11     Ml.lKI     NX      BRAKE  BEAMS 


FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN.  PA. 


H.  H.  WEAVER,  President.      FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  Tor  Sale 


TShe    STA=RITE' 

6flR  GURIfllNS  AND  FIXTURES  ^ 

.  BEST 

MRE    F=^OOL   PROOF"  ! 

No    Attention— No    Worry — Are    Right — Stay  Right. 

TJ'tdfan  TheRailwaySupply&CurtainCo. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


This  Space  For  Sale 


SUYDAM'S  Protective  PAINTS 

for  frei?lit  {.m  ^^ 


-MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICEJ^NO  WORKS.  61ST    AND  BUTLER  STS., 

BELL 'PHONK.  343  risK.  PITTSBURGH,  Pa. 


This  space  For  Sale. 


Oartv^S**'^ 


PULLIAM 

II  BEAM 

BOLSTER 


In  use  on  following  Railroads: 


San  Diego  ,&  Arizona 

Bangor  &  Aroostook 

Qiicago,  Indianapolis  &  Louisville 

Chesapeake  &  Qhio 

Delaware  &  Hudson 

New  York  Central  Lines 

Georgia  Southern  &  Florida 

Long  Island 

Chicago,  Rock  Island  &  Pacific 

Erie 

Coal  &  Coke 

Kansas  City,  Mexico  &  Orient 

Cumberland  &  Pennsylvania 

Union 


Bingham  &  Garfield 
Nevada  Northern 
South  Dakota 
Ewong  Tung  Yueh  Han 
Cape  Girardeau  &  Northern 
Missouri  Pacific 
Buffalo  Creek 
Culja 

Chicago  &  Illinois  Midland 
Imperial  Gov't.  Ry.  of  Japan 
Kewaunee   Green   Bay   & 
AVestern 

Denver   &   Rio  Grande 
Chicago  Great  Western 


O.  S.  PULLIAM 

1208  House  Building  Pittsburgh.  Penna. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOToR  BEARINGS 

esniral  Office  and  Works,   170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 

SCHMIDT   SUPERHEATER    LOCOMOTIVES 

Make  firing   easier  Save  coal  and   water 

Haul  longer  trains  Maintain  faster  schedules 

LOCOMOTIVE  SUPERHEATER  COMPANY 

30  Church  St..  New  York.  Peoples  Gas  Bldg..  Chicago. 


0  &  C  60NZAN0  RAIL  JOINTS 
11  UBflmilflllflLLEB  STEEL  STEP  JOIIITr<" 


AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     TUC   fl    9    P    PflUPAIilV        Peoples  Gas  Bldg.. 
New  York,   NY.      inC   Ij    &    b    bUmriilll,  Chicago.    Ills. 


"DS"  Safety  Nut  for  Cars  and  Trucks 


89  MAIDEN  LANE 


NEW  YORK 


FREIGHT  CAR  FORCINGS 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS' 

PITTSBURGH  NEW  YORK  CHICAGO 


FOR     RAI^K 


ESTABLISHCO     1S84 


SIPE'S   JAPAN  OIL 

•'STREN6THEHS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAU^T  DSK  BY  ALL  THB  LEADING  RAILROADS  IN  THE  UNITED  .-^TATEP 
MANUFACTURED     ONLY    BY ~ 

CHICAGO.  iiL.  JAMES  B.  SIPE  a  CO.  pitisbubsh,  p». 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

RITXSBURGH.   RA. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 
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NA^pfONAtr 


NO.  NOT  "PIPE  "-SPECIFY 
NATIONAL"  PIPE 
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The  term   "pipe"  is   generic  and  may  refer  to  any   kind   of  pipe. 

"XATIONAL"      Pipe      is      individ'.ial   —   there      is     only      one 

•'XATIOXAL"  Pipe    with   the  following   advantages : 

'•XATIOXAL"  Pipe 

"XATIOXAL"  Pipe 

"XATIOXAL"  Pipe 

"XATIOXAL"  Pipe 

'fiVATIOXAL"  Pipe 

"XATIOXAL"  Pipe 

"XATIOX.\L  '  Pipe 

"XATIOXAL"  Pipe 

"XATIOXAL"  Pipe 

"XATIOXAL"  Pipe 


is  produced    under   unified    superintendence 

is  made   only   full    standard   weight. 

is  uniform   in  cliemical   and  physical  properties. 

is  Spellerized   in    sizes    four   inches    and   under. 

is  exceptionally    resistant   to   corrosion. 

is  made   almost   entirely  by  machinery. 

is  tested    with   internal   hydrostatic   pressure. 

is  suitable    for   severe    service. 

is  threaded   without   difficulty. 

is  marked     with     the     name     "X.\TIOXAL." 


Write  for  "XATIOXAL"  Bulletin  Xo.  12.  A  Bulletin  brim 
full  of  valuable  information  on  the  subject  of  pipe,  particularly 
"X.'VTIOXAL"  Pipe.  When  you  have  read  it  you  will  file  it  for 
future  vise.      It   is   FREE. 

MARKING 

C  To  readily  identify  "X.^TIOXAL"  material  and  as  protection  to 
manufacturer  and  consumer  alike,  the  practice  of  Xational  Tub^ 
Company  is  to  roil  in  raised  letters  of  good  size  on  each  few  feet  of 
every  length  of  welded  pipe  the  name  "X.\TIOXAL"  (except  on 
the  smaller  butt-weld  sizes,  on  which  this  is  not  mechanically  feas; 
ible ;  on  these  smaller  butt-weld  sizes  the  name  "XATIOXAL" 
appears  on   the  metal  tag  attached   to   each   bundle   of  pipe). 


Name  Rolled  in  Raised  Letters 
on  National  Tube  Company  Pipe. 

C  When  writing  specifications  or  ordering  tubular  goods,  always 
specify    "XATIOXAL"    Pipe. 

C  In  addition,  all  sizes  of  "XATIOXAL"  welded  pipe  four  inches 
and  under  are  subjected  to  a  roll-knobbling  process  known  as 
Spellerizing  to  lessen  the  tendency  to  corrosion,  especially  in 
the  form  of  pitting.  This  Spellerizing  process  is  peculiar  to 
"XATIOXAL"  Pipe,  to  which  process  Xational  Tube  Company 
has    exclusive    rights. 

National  Tube  Company 

General  Sales  Offices:  Frick  Building,  Pitfsburgli,  Pa. 
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THE 


GDUID  5  MPItA^YSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF    WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES    AND   TELE- 
SCOPIC SCREW  FEED 


SENT  ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES   IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


Il> 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.  BOLE,  MANAGER,  PITTSBURGH  BRANCH. 

<^F>/\RICBUILOIINCi|^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilw&y  and  M&.chinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  wlf^L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECiAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  PITTSBURGH,    PA. 

o  -n  oi       I      J     /-«  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Jimntion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \ijp  will  mean  a  saving  in  brake  sho* 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  •"•        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

lA/RITE     F"OR    S/\/V\F»LE:    OF 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  ,   ril7f<2VII    I    IT      KV 

BRIDGE  PAINTS.  *-*\-F  V  lO  V  IL  L*IL  ,   1\  I 


IV 


I  1612  Old  Colony  Building.  Chicago.  > 

)  Monitor.  Simplex  and  Nathan  Injectors  l 
\  for  Locomotives 

■^  AND  ;. 

I  Sight-Feed  Lubricators. 

■:  All  Specially  arranged  for  High^Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

I  Oil  Cups,  Etc.  : 

i  SOLE  AGENCY     FOR  THE 3 

>  Coale    Muffler    &    Safety    Valve    Co.,  Inc.    < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES.    HENRY  W.   OLIVER    BLDG  ,  PITTSBURGH,    PA. 

UOGOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representativ* 
for   the   asking.     0     if     &     £>     m 


Hoaesteal  ValYC  Mi  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Mufifled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

witli  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously- 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  Enzland. 
Send  for  Catalogue  and  Prices, 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTr RED 
THE   loEAL  PAINT  Ol 


=^ 


B.  C 
SPIRITS 


Ball  Chemical  Co. 


CHICAGO  Office, 

63  W.  Van  Buren  Street 


Fulton  Bldg.,  PITTSBURGH.  PA. 


SAFETY  FIRST  IN  RIVETING 

Is    possible   with   the    BOYER  HAMMER  when  fitted  with  M. 
S.   Tool    Holder   or   Piston   Retaining  Wall. 


«ni 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That    have     characterized     the  BOYER     HAMMER     since     it 
first   proved   that   pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GftR  HEflTIIHG  &  LIGHTING  GO. 


MANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT  WATER 


HeatiDE  Appratis  for  Railwaj  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       cna     i      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     •■""     1      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW   YORK. 


For  the  protection  of  Water  Towers.  Smokestacks.  Standpipes.  Fences,  tic. 

DIXON'S  SILICA-GRAPHITE  PAINT 

Made  in  Jersey  City,  N.  J.,  by  the  Joseph  Dixon  Crucible  Co.,  Est.  1827 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
^  ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for  Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo, 

Sharon,  Pa.,  Melrose   Park,   111. 
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AIR  BRAKE  ENGINEERING 

\\"e  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  tlie  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   ser\ice   as   well   as   quality   brakes. 

WESTINGHOUSE  AIR  BRAKE   COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,   Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS  OF  CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  Weight  of  Engine,  266,5UU  pounds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  jNIaximum  Tractive  Power, 
55,900  pounds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  throat  of  24-34 
inches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economically  with  57  inch  wheels. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


(( 


YB"  WiWm  UN  PRiER 


When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeUng  off.     Write   to   us   for  particulars. 

YflRNflLL  PfllNT  GOMPflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  Eor  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

^^ACHINE  TOOLS 
STEAM  WmMERS 

electr"ic 
traveling 

CRANES 

pTmv. 
small  tools 

AND  M.  C.  B. 
GAUGES 

Niles  New   Vodel  Driving  X%  heel  Lathe  WRITE.FOR  CATALOGUE 

Has  broken  ail  wheel  shop  records. 

NILES -BEMENT  POND  CO. 

Ill  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With   Thermit 

Saves  Time  and  Money 

The    mechanical    officials 
of    420    Railroad    Shops 
are   saving   thousands   of 
.,,„..,       ^  dollars  every  year   using 

Making  Thermit  W  eld  V\  ithout  Removing  "Xhermit"      for      welding 

their   broken    enginT  frames    in   place,   and   are    returning    their 
engines  to  service  in  from  10  to  24  hour;. 

If  you  are  not  using  Thermit  in  YOUR  shop  you  are  not 
taking  advantage  of  the  great  saving  that  Thermit  can   effect. 
Our  new  pamphlet  2167   will    describe  and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUXTZ,  General  Manager 
90  WEST  ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto.  Ont.  329-3.'J3  Folsom  St..  San  Francisco 

7.300  S.  Chicago  .\ve..  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


-*-J". 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  anri  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick  of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


ICAN  ARCH  COMPANY 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

tiiQti6Sl  Grade  Multler  and 
Open  Fop  Salety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON,     MASS. 


Galena = Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwzwy  Lubrication  a.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 
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American   Brake   Shoe  &   Foundry 

Co iii 

American   Locomotive   Company..        viii 
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Baldwin    Locomotive    Works .\ 
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Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co. .  .  v 

Damascus  Brake  Beam  Co xvii 
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Dieter   Nut   Co Front  Cover 
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Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Sipe,  James   B.   &  Co Front  Cover 

Standard  Coupler  Co xix 

Standard   Heat   &    Ventilation 

Company,    Inc xix 

Standard  Steel  Car  Co xviii 

Steel    Car   Forge   Co Front  Cover 

Suydam,   M.    B.    Co Back  Cover 
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Union  Spring  &  Manufacturing  Go. 


IN 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized   October   18,    1901. 

Published  monthly,   except   June,   July   and   August,  by   The   Railway   Club  of   Pitts- 
burgh, J.   B.  Anderson,   Secretary.   General   Offices,   Penna.   R.   R.,  Pittsburgh,  Pa. 
Application  niailc  lor  entry  as  Second  Class  Matter  at  the  I'iltshiirKh,  I'a.,  Post  (Jftice. 

VOX.. XIII.        Pittsburgh.  Pa.,  October  23.  I9i4.      ^fp^fJo'p^ 

OFFICERS    FOR    1913—1914 

President 

A.    G.    MITCHELL, 

Supt.   Monon.   Div.,   P.   R.   R., 

S.   S.,   Pittsburgh,   Pa. 

First   Vice   President  Second    Vice    President 

F.   M.   McNULTY,  J.    G.    CODE, 

Supt.  M.  P.  &  R.  S.,  Monon.  Conn.  R.  R.,  General    Manager,   W.   P.  T.   R.    R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

T.    B.   ANDERSON,  F.    II.    STARK, 

Chief  Clerk,  Supt.   M.   P.,   P.   R.  R.,  Gen"!  Supt.  Montour  11.  II., 

207    Penna.    Station,    Pittsburgh,   Pa.  Coraopolis,   Pa. 

Executive    Committee 
L.  H.  TURNER,  D.  J.    REDDING, 

Supt.  M.   P.,   P.  &  L.   E.   R.   R.,  Asst.  Supt.  M.  P.,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  McKees    Rocks,    Pa. 

F.    R.    McFEATTERS, 
Supt.    Union    R.    R., 
East   Pittsburgh,   Pa. 
Finance   Committee 
D.    C.    NOBLE,  E.    K.    CONNEELY, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.    E.    POSTLETHWAITE,  A.   L.  HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  Vice  Pres.  &  Genl.  Mgr.,  W.  A.  B.  Co., 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Traffic   Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  H.    H.    MAXFIELD, 

Manager,    Jos.    Dixon    Crucible    Co.,  Master  Mechanic,    P.   R.   R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

CHAS.    A.    LINDSTROM,  A.    STUCKI, 

Asst.    to   President,    Pressed   Steel   Car   Co.,  Engmeer, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.  DAMBACH,  O.    S.    PULLIAM, 

Supt.   W    P.  T.   R.  R.,  Secretary,    Pittsburgh    Steel    Fdy.    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

FRANK  T.   LANAHAN, 

President,    Fort   P'itt  Malleable   Iron    Co., 

Pittsburgh,   Pa. 

Entertainment     Committee 

STEPHEN   C.   IMASON,  R-    H.    BLACKALL, 

Secy  .   The    McConway   &  Torley   Co.,  Railway    Supplies, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

D.    H.    AMSBARY, 

Dist.    Manager,    Dearborn   Chemical   Co., 

Pittsburgh,    Pa. 

Past    Presidents 

J.  H.  McCONNELL S^'"''^!'  ^^?fV.Q ° . °  n°^K'  ^^?Qn^ 

T     w    TTiTJNTF'R  November,  1903,  to  October,  1905. 

fe'  ir'  ^T ARK      November.  1905,  to  October,  1907. 

*  W    W    WATTS ".".'. November,  1907,  to  April,   1908. 

T^"  T    RFnnTNG November,  1908,  to  October,  1910. 

R  R.  McFEATTERS '.'.'. November,  1910,  to  October,  1912. 

•  Deceased.  ^ _^_^^^^_^_^__^^_^__ 

Meetings   held  fourth  Friday  of  each  month,  except  June,  July  and   August. 


PROCEEDINGS  OF  MEETING. 

OCTOBER  23,  1914. 

The  Annnal  Meeting  of  The  Railway  CUib  of  Pittsburg-h 
was  called  to  order  at  the  auditorium  of  the  German  Club,  Pitts- 
burgh, Pa.,  at  8  o'clock  P.  :\I,,  by  President  A.  G.  Mitchell. 

The   following"   gentlemen   registered : 

MEMBERS. 


Adams,  Lewis 
Albree.  C.   B. 
Amsbar}-.  D.    H. 
Andresen,  A.   M. 
Anderson,   D.  W. 
Anderson.  J-  B. 
Anderson,   J.  P. 
Antes.  E.  L. 
Austin.  F.  S. 
Babcock,  F.  H. 
Bailev,  R.  E.  E. 
Baker,    T-   H. 
Barth.  f.  W. 
Barker.  A.  E. 
Batchelar.  E.  C. 
Battinhouse.  J. 
Bealor,  B.  G. 
Berg.  K. 
Bernard,   R.   Y. 
Bihler,  L.  C. 
lUackall.  R.  H. 
Backoski.  T-  G. 
Bond.  W.  \\^ 
Bowden.  T.   C. 
Boyer,   Chas.    E. 
Brand.   Thos.   Sr. 
Brashear.  John  A. 
Brown,  A.  D. 
Brown.  J.  T.  Jr. 
Brunner.  F.  J. 
Burke,  Wm. 
Burket.   C.   W. 
Burrv,  A\  T- 
Butler.  \V."  ]. 
Bvron.  A.  W. 
Cato,  J.  R. 
Caton,  S.  W. 
Cassidav,  C.  R. 


Chamberlain,  W.  A. 
Chapman.  B.  D. 
Chittenden.  A.  D. 
Clark.  C.  C. 
Cline.  W.   A. 
Code.  J.  G. 
Conner.  \\'.  P. 
Cooner.  L.  D. 
Cooper,   J.  H. 
Cooper,  W.   M. 
Copeland,  F.  T. 
Cotton,  A.  C. 
Courtney,  D.  C. 
Crenner,  J.  A- 
Crouch,  A.  W. 
Curtis,  \\'.  R. 
DeArment.   J.    H. 
Deane,  Robert 
Detwiler,  U.  G. 
Drake.  ^^^   C. 
Dunlap.  A.  X. 
Dunlevv,    J.    H. 
Edwards,  G.  H. 
Elkin,  \\'.  C. 
Elverson,  H.  \A^ 
Emery,   C.   ^^^ 
Emery.  E. 
Endslev.   L.   E. 
Englcrt,  A.  F. 
Faikenstein,  ^^^  H. 
Ferguson,  R.  B. 
Flaherty,  P.  T- 
Fluent,' B.   F. 
Fogle,  E.  F. 
Forcier,  C.  W. 
Frasher,  J.  D. 
Frazier,  E.  L.  Jr. 
Francis.  W.  S. 
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l^'rcshwatcr,  F.  H. 
Fnlton.  A.  ^I. 
Gale,  C.   H. 
George,  M.  E. 
Gies,   Geo.   E. 
Gillespie,  W.  J. 
Greiff,  J.  C. 
Grewe,  H.  F. 
Gross,  C.  H. 
Giiav.  J.  W. 
!  lackcnburi;-,  T-  H. 
Hair.   If.    I. 
Hall.  C.  \V. 
Hardnian.  H.  J. 
Harner,  A.  J. 
Harrinian,  H.  A. 
Hastings.  C.  L. 
Plavnes.   T-  E. 
Heird.  Geo.  W. 
Helm.  E.  E. 
Henrv,  J.  M. 
Hepburn,  M.  J. 
Herman,  W.  J. 
Herrold.  A.  E. 
Hilty,  H.  A. 
Hindman.   S.   M. 
Hink.  G.  L. 
Hoffman,  C.  T. 
Holt,  Tas. 
Howe,  D.  M. 
Howe,  Harrv 
Howe,  M.  E. 
Howe,  W.  C. 
Hnchel,  H.  G. 
Hudson,  W.  L. 
Huff,  Geo.  F.  Jr. 
Hunter,  J.  A. 
James,  J.  H. 
James,  R.  E. 
Johnson,  W.  A. 
Johnston,  P.  H. 
Jones,  A.  W. 
Jones,  INT. 
Jordon,  T.  E. 
Kelly,  H.  B. 
Kensinger,  E.  A. 
Kinter.^D.  H. 
Kirk,  T.  S. 
Knickerbocker,  A.  C. 


Knight,  E.  A. 
Koch,   h'elix 
Koll.  J.  F. 
Krimmel,    J  I.    E. 
Krahmer,  E.  F. 
Lamb.  1^..  H. 
Lanahan,  iM'ank  J. 
Jvanahan,   J.    S. 
Lang,  W.  C. 
Eansbery,  W.  B. 
Ivaughner,  C.  L. 
Lindner,    W.    C. 
Lindstrom,  F.  J. 
Linhart,  W. 
Livingston,  B.  F. 
Lobez,  P.  L. 
Lockwood,  B.  D. 
Long,  R.  M. 
Loughner.  M.  F. 
Lyle,  D.  O. 
Lyons.  R.  S. 
Aiackert,  A.  A. 
:Macfarlane,  W.  E. 
MacOuown,  H.  C. 
Manns,  F.  F. 
Martin,  F.  T- 
Maxfield,  H.  H. 
Mellon,  W.  B. 
Mensch.  E.  M. 

Miller,  F.  L. 

Millar,  R.   T- 

Mitchell.  A.  G. 

Mitchell.    T- 

Mott,  S.  L. 

Murphv,  W.  J. 

McAbee,  W.  S. 

McCann.  J.  P. 

McCollum,  G.  C. 

McFarland,  H.  L. 

McGrory.    P. 

McKeen,  J.  W. 

McKinstry,  C.  H. 

McNaight,  A.  H. 

McNulty,  F.  M. 

Neff,  J.  P. 

Neel,  T.  M. 

Orbin,  G.  N. 

Orchard,  Chas. 

O'Brien,  W.  P. 
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Page,  A.  Jr. 
Parke,  F.  H. 
Pearson,  A. 
Pechstein.  A.  J.  G. 
Penn,  W'm. 
Pie.   J.   J. 
Porter,   Chas. 
Porter,  H.  \'. 
Porter.  W.  E. 
Pratt,  I.  D. 
Proven,  John 

Raboid.  ^^^  e. 

Radcliffe.  G.  H. 
Raser,  Geo.  B. 
Redding-.  D.  J. 
Revmer.  C.  H. 
Reed,  A\\  S. 
Richardson.  L. 
Richardson,  ^^^   P. 
Richers.  G.  J. 
Riley.  J.   W. 
Robbins.  F.  S. 
Roenier.  ^Nlax 
Roemer.  W. 
Rohn.  W.  B. 
Rowand.  T.  A. 
Riinser,  K.  W. 
Ryman,  F. 
Sanderson,  W.  W. 
Schiller,  John 
Schauer,   A.   J. 
Scheck.  H.  G. 
Schultz.  G.  H. 
Scott,  R.  T. 
Sewell,  H.  B. 
Shallenberger.   C.   ^I. 
Sheets.  H.^E. 
Shipe.  \\^  E. 
Shook.   S.  D. 

Zin 


Shourek,  T.  L. 
Shuck,  \\'ni.  C. 
Shults,   I.  J. 
Sigafoos,    Gus 
Sleeman.  W.  C. 
Smead,  D.  X. 
Smith,  E.  M. 
Smith,  J.   B. 
Smith,  J.  H. 

Smoot,  ^^^  d. 

Snyder,  F.  I. 
Snvder.  T.  \\'. 
Stark.  F!  TI. 
Stucki.  A. 
Suckfield.  G.  A. 
Swayne.  H.  B. 
Swope.  B.  'SI. 
Tate,  J.  B. 
Thompson,   C.   H. 
Thurlby,   A.   R. 
Toomey.  J.  J. 
Towson.  T.   W. 
Trappe,  W.  C. 
Tucker.  J.  L. 
Turner,  L.  H. 
Turner,  W.  V. 
\^oight.   A.   J. 
Vowinkel,  F.  F. 
Walter.  \\\  A. 
Wardale.  X.  H. 
Warfel.   T-  A. 
\\'atkins,'  G.  H. 
White.  F.  L. 

Williams.  ^^^  a\'. 

Williamson.   T-  A. 
Wilson,  T.A. 
Woernlev,  H.  F. 
W^•ke,  f.  W. 
Yon.  H.  C. 
smaster.  F. 


Africa.  J.   H. 
Andresen.   A.    C. 
Anderson,  G.   C. 
Anderson,  G.  N. 
Barr,   T-  D. 
Beals.'T.  i. 


GUESTS. 


Beirwcll.  L.  T. 
Bell.  Tas.  E. 
Bennett,  Dr.  O.  J. 
Bohannen,  G.  L. 
Booker,  G. 
Boone,  Wm.  M. 
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r)Onhevo,    J.   A. 
Callahan.  ). 
Campbell,  M.  M. 
Caniphcll.  W.  M. 
Carroll,  F.  E. 
Cartee,  W.  R. 
Casper,  H. 
Cobb,  P.  W. 
Coleman,  J.  C. 
Converce,  W.  A. 
Conner,   E.  C. 
Cornelins,   R.   D. 
Crittenden,  P.  E. 
Dalzell  J.  T. 
Denges,  P.   G. 
Dear,   R.   C. 
Decrow,  V.  R. 
Deer,  W.  H. 
Dyson.  R.  F. 
Eakin.  Dr. 
Early,  G.  G. 
Early,  J.   N. 
Eaton.  A.  L.  G. 
Edmonds,   J.    F. 
Edwards.  A.  D. 
Elder,  T.  W.  Jr. 
Evans,  E. 
Evans.  T.  J. 
Farquhar,  L.  C. 
Fennerty,  W.  J. 
Finlavson.  Wm. 
Flovd.  W.  P. 
Folds.  G.  R. 
Floersheim.  B. 
Gardner,   R.    C. 
Garrett.   C.    W. 
Garwood.  A.  L. 
Gibson.  R.  A. 
Gifford,  H.  N. 
Glasgow,  W.  C. 
Gorham.  A.  E. 
Grafif,  E.  D. 
Gray,  E. 
Haggertv,  T-  F. 
Haiin.  N.  R. 
Hahn.  PI.  A. 
Hahessev,  Thos. 
Haller,    H.   E. 
Harsch,  A.  M. 


Harris,  J.  L. 
Harvey,  W.  B. 
Hazen,  J.  C. 
Hecker,  G.  C. 
Hetzel,  W.  A. 
Himmelright,   R.   J. 
Hiles,  E.  K. 
Hofifman.  J.  M. 
Hogan,  W.  T. 
Holtz,  R.  F. 
Huchel,  E.  W. 
Huchel,  Wm.  J. 
Hufiferd,  J.  F. 
Hughes,  W.  H.    , 
Hughes,  Jos.  T. 
Hunter.  J.  S. 
Irwin,  E.   P. 
Irwin.  Dr.  J.  K. 
Jarrett.  R.   E. 
Jones,  J.  G. 
Kelley,  W.  H. 
Kemp,  D.  M. 
Kepperling.    R. 
Ketterer,  F.  P. 
Knox,  J.  R. 
Knight,  E.  H. 
Kuhlman,   H. 
Kimberland,  W.  H. 
Kummer,  J. 
Lewis,  W.  PI. 
Lewis,  Wm.  M. 
Lewis,  Jas.  M. 
Leibeuck,   PI.   K. 
Lepper.  C.  W. 
Liles.  J. 

Lindstrom,  B.  A. 
Lloyd,   N.   P. 
Lougee,  L.   O. 
Lowther,  Geo. 
Maconbray.  R.  J. 
Marsh,  H]  B. 
Marshall,  D.   J. 
Marshall,  W.  "T. 
Mason,  R.  L. 
Miles.  C.  B. 
Miller,  C.  W. 
Morrison,  W.  H. 
Morrison,  W.  F. 
Alorgan.  D.   G. 
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Alorse,  W.  S. 
Murdoch,  Wm. 
Muse,   S.  E. 
Mutener,  J. 
McBi-ide,  P.  A. 
McClements,  J.  B. 
McCollum,  W.  H. 
McGhee,  W.  S. 
McNiikv,  F.  B. 
Nagel,  H.  D. 
Neilson,  Wm. 
Niklaus,  C.  G. 
Noah,  W.   T- 
Olivier,  H.  G. 
Paschedag,  C.  C. 
Peacock,  W.  \\\ 
Pechstein,  T.  U. 
Penn,  C.  D. 
Philhps,  W.  H. 
Prentice,  L.  A  . 
Pvle,  Jas.  R. 
Ray,  W.  H. 
Reijstock,  J.  B. 
Rese,  Chas.  H. 
Reymer,  R.  E. 
Reynolds,  D.  E. 
Robertson,  C. 
Rogers,  J.  L. 
Rose,  J.  J. 
Rosser,  W.  E. 
Rubert,  ]. 
Saul,   l.'A. 
Sihlihf,  G.  C. 
Scheck,   H.   A. 
Shallenberger,  F. 
Smith.  Chas.   P. 


E. 


Smith,   F.   C. 
Smith,    Sion    B. 
Sproot,  X.  H. 
Stabler,  H.  O. 
Steel, 'L.    C. 
Stoner,  E. 
Streib.  G.  A. 
Streib,  J.   F. 
Sturgeon,  \\'.  AI. 
Sugden,   j.   E.   jr. 
Sullivan,  "A.  W". 
Sullivan,  J.   L. 
Tarr,   Geo.   B. 
Tarn,  T.   R. 
Thomson.  J-  E. 
Thorne,  C.  E. 
Torey,  G.  F. 
A'ahring.  ]\Ir. 
\  aughn,    C. 
A'ernon,  L.   B. 
A'iehman,  R.  G. 
Mehman,  C.  E. 
Wachter,  H.  R. 
W'agstaff,  Geo. 
Waidert,  H.  A. 
Walter,   C.   P. 
Walton,  H.  R. 
Wessell,  W.  F. 
Weller.   L. 
Williams.   J.   B. 
\\'ibner.  A'.  T- 
Wilson,  \Y.  W. 
Wood,  E.  T. 
Wood.  H.  L. 
W}Tough,  F.  A. 
Yuno-man,  E. 


Zimmerman,  O.  J. 

The  call  of  the  roll  was  dispensed  Avitli.  the  attendance  being 
secured  by  the  registration  cards. 

The  ixading  of  the  minutes  was  dispensed  with,  they  being 
in  the  hands  of  the  printer  and  about  readv  for  mailing. 

The    following   applications   for   membership   were   read   by 
the  Secretarv : 

Anderson,  A.  E.  President  and  Counsel,  Pittsburgh  District 
R.  R.  Co.,  420  Bessemer  Building,  Pittsburgh,  Pa. 
Recommended  bv  D.  C.  Courtnev. 
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Bair,  A.  II.  r.oilcr  inspector,  Union  R.  R.,  300  Grant  Street, 
Turtle  Creek,  Pa.     Recommended  by  J.  W.  Wyke. 

Barr,  John  D.  Foreman  Paint  Shop,  Pittsburgh  Railways  Co., 
611  Center  Street,  Avalon,  Pa.  Recommended  by 
llarry  Howe. 

Barry.  J.  I.  Sales  Eng'ineer,  Ferro  Alachine  &  Foundry  Co., 
4525  Plummer  Street,  Pittsburi^h,  Pa.  Recommended 
by  T.   J.   Riley. 

Batty,  John  Boiler  Inspector,  Fidelity  &  Casualty  Co.,  11  Buffalo 
Street,  Oakland,  Pittsburgh,  Pa.  Recommended  by 
F.   M.   McNulty. 

Bowden.  J.  F.  Division  Supt.  Motive  Power,  B.  &  O.  R.  R., 
Wheeling-,  W.  Va.     Recommended  by  J.  H.  Cooper. 

Carroll,  F.  E.  Assistant  Foreman,  Westinghouse  Air  Brake  Co., 
5  Penn  x\venue.  Irwin,  Pa.  Recommended  by  J.  Bat- 
tenhouse. 

Cartee,  W.  R.  Buyer,  Westinghouse  Electric  &  Manufacturing 
Co.,  468  Swissvale  Avenue,  Wilkinsburg,  Pa.  Recom- 
mended by  Harry  Howe. 

Cartwright,  Wm.  E.  Salesman,  Damascus  Bronze  Co.,  928  South 
Avenue,  North  Side,  Pittsburgh,  Pa.  Recommended 
by  F.  M.  McXulty. 

Collins,  Wm.  Car  Foreman,  Monon.  Conn.  R.  R.,  4166  Second 
Avenue,  Pittsburgh,  Pa.  Recommended  by  A.  E. 
Herrold. 

Cornelius,  R.  D.  Foreman,  Pressed  Steel  Car  Co.,  Green's  Hotel, 
McKees  Rocks,  Pa.     Recommended  by  Harry  Howe. 

Dean,  A.  W.  Foreman,  B.  &  O.  R.  R.,  51 19  Lodonia  Street, 
Hazelwood,  Pittsburgh,  Pa.  Recommended  by  Gus. 
Sigafoos. 

Deems,  X.  A.  ALaster  :\Iechanic,  B.  &  O.  R.  R.,  218  Winston 
Street,  Hazelwood,  Pittsburgh,  Pa.  Recommended  by 
Gus.  Sigafoos. 

Dobson,  E.  H.  Assistant  Division  Engineer,  B.  &  O.  R.  R.,  B.  & 
O.  R.  R.,  Passenger  Station,  Pittsburgh,  Pa.  Recom- 
mended by  J.  W.  Spielmann. 
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Evans,  Evan  Locomotive  Engineer,  Union  R.  R.,  iii  Camp 
Avenue,  Braddock,  Pa.    Recommended  by  J-  W.  Wvke. 

Evans,  T.  J.  Electrician,  Pressed  Steel  Car  Co.,  42  Highland 
Avenue,  McKees  Rocks,  Pa.  Recommended  by  E.  L. 
Antes. 

Fox,  H.  K.  Motive  Power  Inspector,  W.  J\I.  R.  R..  Hagerstown, 
Md.     Recommended  by  S.  W.  Caton. 

Francis,  W.  S.  Salesman,  Martell  Packing  Co.,  5827  Alder  St., 
Pittsburgh,  Pa.     Recommended  by  F.  M.  AIcNulty. 

Grantier,  L.  A'.  Motive  Power  Inspector,  B.  &  C).  R.  R.,  1008 
House  Building,  Pittsburgh,  Pa.  Recommended  by 
J.  II.  Cooper. 

Gray,  Elijah  Per  Diem  Clerk.  ^lonon.  Conn.  R.  R.,  69  Freeland 
Street,  Pittsburgh,  Pa.  Recommended  by  A.  E.  Herrold. 

Haggerty,  John  F.  Roundhouse  Foreman,  B.  &  O.  R.  R.,  204 
Renova  Street,  Glenwood,  Pittsburgh,  Pa.  Recom- 
mended by  Gus.  Sigafoos. 

Hogan,  W.  T.  Sales  Agent.  Wolf  Brush  Co.,  iii  ]\[aple  Avenue, 
Edgewood,   Pa.     Recommended  by   D.   ]\I.   Howe. 

Huchel,  E.  W.  Clerk,  Inspection  Department,  Carnegie  Steel 
Co.,  668  Frick  Building  Annex,  Pittsburgh,  Pa.  Rec- 
ommended by  H.  G.  Huchel. 

Hufford,  J.  F.  Md.  Pennsylvania  R.  R.,  Elrama,  Pa.  Recom- 
mended by  W.   P.   Conner. 

Hughes,  Joseph  T.  Assistant  Manager,  H.  M.  Myers  Shovel  Co., 
Beaver  Falls,  Pa.     Recommended  by  D.  H.  Amsbary. 

Irwin,  E.  P.  Chief  Clerk,  M.  C.  B.,  Alonon.  Conn.  R.  R..  336 
Atwood  Street.  Pittsburgh,  Pa.  Recommended  by 
A.  E.  Herrold. 

Jones,  N.  P.  Storekeeper,  Monon.  Conn.  R.  R.,  4166  Second 
Avenue,  Pittsburgh,  Pa.  Recommended  by  A.  E. 
Plerrold. 

Knight,  E.  H.  Assistant  Chief  Engineer.  Montour  R.  R.,  171 1 
State  Avenue.  Coraopolis.  Pa.  Recommended  by  F.  H. 
Stark. 

288 


Langfitt,  J.  W.  Chief  Clerk.  B.  &  O.  R.  R.,  4810  Monongahela 
Street,  Hazelwood,  Pa.     Recommended  by  Gus.  Siga- 

foos. 

Malon.  I.  F.  Car  Accountant.  iVIontour  R.  R..  8  Market  Street, 
Pittsburgh,    Pa.      Recommended   by   F.    H.    Stark. 

Alarsh,  H.  B.  Superintendent  Liability  Department,  General  Ac- 
counting Corp.  Ltd,  Farmers  Bank  Building,  Pitts- 
burgh,  Pa.     Recommended  by   Harry   Howe. 

Marshall.  ^^^  T.  Chief  Clerk  to  Auditor,  Montour  R.  R.,  8 
jMarket  Street.  Pittsburgh,  Pa.  Recommended  by  F.  H. 
Stark. 

Masterson,  Thos.  Yard  :\Iaster,  B.  &  O.  R.  R.,  3706  Charlotte 
Street,  Pittsburgh,  Pa.  Recommended  by  Gus.  Sigafoos. 

Mason,  R.  L.  R.  R.  Sales  Alanager,  Hubbard  &  Co.,  Pittsburgh, 
Pa.     Recommended  by  D.  H.   Amsbary. 

Mertz,  G.  H.  Car  Service  Clerk,  Monon.  Conn.  R.  R.,  5034  Lytle 
Street,  Pittsburgh,  Pa.  Recommended  by  A.  E.  Herrold. 

Nones,  Herbert  R.  Lieutenant  of  Police,  Pressed  Steel  Car  Co., 
604  Chartiers  Avenue,  McKees  Rocks,  Pa.  Recom- 
mended by  Harry  Howe. 

Pastre,  H.  A.  Special  Representative  Liberty-Elliott  Co.,  6905 
Susquehanna  Street,  Pittsburgh,  Pa.  Recommended  by 
D.  H.  Amsbary. 

Provost,  J.  P.  Vice  President  and  Secretary  L^nion  Electric  Co., 
31  Terminal  Way,  Pittsburgh,  Pa.  Recommended  by 
D.  H.  Amsbary. 

Ridley,  R.  C.  Locomotive  Engineer,  Union  R.  R.,  191 5  Monroe 
Street,  Swissvale,  Pa.     Recommended  by  J.  W.  Wyke. 

Rowand,  T.  A.  Auditor,  Alontour  R.  R..  8  Market  Street,  Pitts- 
burgh, Pa.     Recommended  by  F.  H.  Stark. 

Schaff,  A.  J.  Chief  Engineer  ^Marine  Department  Monon.  River 
Con.  Coal  &  Coke  Co.,  Pittsburgh,  Pa.  Recommended 
by  F.  H.  Stark. 

Scott,  W.  W.  Jr.  Engineer,  Carnegie  Steel  Co.,  427  Carnegie 
Building.  Pittsburgh,  Pa.  Recommended  by  Chas. 
Orchard. 
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Shaw,  H.  D.  Car  Inspector,  Monon.  Conn.  R.  R.,  219  Winston 
Street,  Hazelwood,  Pa.  Recommended  by  A.  E. 
Herrold. 

Smith,  Chas.  P.  Captain  of  PoHce,  Pressed  Steel  Car  Co.,  113, 
Woodlawn  Avenue.  Bellevue.  Recommended  by  Harry 
Howe. 

SulHvan,  A.  \\'.  Sales  Agent.  Railway  Steel  Spring-  Co.,  Pitts- 
burgh,  Pa.     Recommended  by  H.   V.  Porter. 

Wessell,  ^^'.  F.  Roundhouse  Foreman.  IMonon.  Conn.  R.  R.,  3933. 
Hoosac  Street,  Pittsburgh,  Pa.  Recommended  by  Wm. 
Penn. 

Wood,  H.  L.  Representative  Rail  Joint  Co..  2245  Oliver  Building,. 
Pittsburgh.  Pa.     Recommended  by  E.  A.  Conduit,  Jr. 

Wahlert.  PI.  A.  Engineer,  Westinghouse  Air  Brake  Co.,  Wil- 
merding.  Pa.     Recommended  by  J.  H.  Cooper. 

Yungman,  Edgar  Division  Passenger  Agent,  Pennsylvania  Lines, 
Oliver  Building.  Pittsburgh,  Pa.  Recommended  by 
D.  H.  Amsbary. 

Zimmerman,  O.  J.  Superintendent  ]\Iontour  R.  R.,  171 1  State 
Avenue.  Coraopolis.  Pa.  Recommended  by  F.  H.  Stark. 

PRESIDENT  AIITCHELL:  As  soon  as  these  names  have 
been  favorably  acted  on  by  the  Executive  Committee  the  gentle- 
men  will  become   members. 

,  SECRETARY :  At  the  last  meeting  the  following  amend- 
ment to  the  Constitution  was  submitted,  which  under  the  rules 
had  to  lie  over  until  this  meeting  for  action  and  being  a  proposal 
to  amend  the  Constitution,  it  will  require  a  two  thirds  vote  of 
the  membership  present  to  adopt. 

''In  keeping  with  the  increase  in  membership  of  the  Club 
it  is  thought  desirable  that  the  Executive  Committee  should 
consist  of  three  or  more  members,  instead  of  only  three  members, 
therefore  we  the  undersigned  members  of  the  Club  offer  the 
following  amendment  to  the   Constitution : 

Article  l\\  Officers,  that  the  words  "three  elective  Execu- 
tive members''  be  changed  to  read  '"an  elective  Executive  Com- 
mittee of  three  or  more  members." 

Article   \'I,   Election  of  Officers,   Sec.   2  and  3 — -Eliminate 
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the  word  "three"  so  that  the  different  sentences  will  read  "by 
elective  members  of  the  Executive  Committee  instead  of  by 
the  three  elective  members  of  the  Executive  Committee." 

(Signed  by  ten  members  of  the  Club) 

ON  ]\IOTlON  and  resolution  was  adopted  by  the  unanim- 
ous vote  of  the  members  present. 

PRESIDENT  MITCHELL:  Next  will  be  the  annual 
report  of  the  Secretary. 

To  the   Officers  and  Members  of 

The  Railway  Club  of  Pittsburgh, 

Gentlemen  : 

I  beg  to  submit  a  statement  of  the  events  closing  the  thir- 
teenth year  of  the  Club. 

During  the  year  death  has  removed  from  our  midst  the  fol- 
lowing members:  Joseph  A.  Shremp,  J.  McAndrews,  J.  \lcC. 
Barwis  and  Tom  R.   Davis. 

The  advertisers  in  our  Official  Proceedings  have  given  us 
unusually  good  support  this  year  considering  the  depression  in 
business,  the  number  being  increased  ten  with  a  loss  of  only  two. 

The  papers  presented  at  the  meetings  were  no  doubt  of 
interest  because  of  the  large  attendance  of  the  members  who 
brought  out  valuable  discussion  on  each  subject.  The  total 
attendance  of  members  and  visitors  during  the  year  was  1867 
an  average  of  207  per  meeting. 

The  following  is  a  summary  of  the  membership,  financial 
conditions,  etc.,  for  the  year  up  to  and  including  tliis  meeting: 

Membership. 

Reported  last  year 1052 

Received  into  membership  during  the  year 196 

Reinstated    6 

1254 

Suspended  for  non-payment  of  dues 114 

Resigned    49 

Loss  of  address    17 

Removed  bv  death 4 

184 

Present   membership    1 070 
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FIXAXXIAL. 
Receipts. 

In  hands  of  Treasurer  last  year $2,607.53 

From   dues    2,379.00 

Prom  advertising   2.052.20 

From  sale  of  Official  Proceedings  and  other 

sources    283.OO 

Interest  on  Savings  Account 41.60 

Interest  on  check  account 22.74 

Total    .: $7,386.57 

Disbursements. 

Printing  Proceedings,  advance  sheets,  notices 

and    postage    $2,378.45 

Hall  rent,  lunch  and  cigars  for  Club  meetings  697.63 

Premium  on  bonds.  Secretary  and  Treasurer.  i7-50 

Secretary's  expenses  !M.  C.  B.  Convention . .  .  50.00 

Stereopticon  light  for  illustrating  papers.  .  .  .  40.00 

Office  stationery  and  supplies   144-78 

Entertainment  of  members  and  guests 352.17 

Reporting  proceedings  of  meetings 120.00 

Secretary's  salary  1913-1914  and  expense  of 

advertising    805.22 

Auditing  accounts  of  Secretary  and  Treasurer  25.00 

Contribution  to  University  of  Pittsburgh  fund  100.00 

Messenger  service    16.00  $4,746.75 


Balance  in   hands  of   Treasurer $2,639.82 

Respectfully  submitted. 

J.  B.  Anderson, 

Secretary. 

Approved  : 

L.  H.  Turner, 
D.  J.  Redding, 
F.  R.  McFeatters. 

Bxccutk'e   Committee. 
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PRESIDEXT  MITCHELL:  Wc  will  now  hear  the  an- 
nual report  of  the  Treasurer. 

To  the  Officers  and  ^Members  of  • 

The  Railway  Club  of  Pittsburgh. 
Gentlemen : 

I  beg  to  submit  the  following  report  for  the  year  ending 
October  23rd,   1914: 

Receipts. 

Balance  on  hand  from  last  year $2,607.53 

Received  from  the  Secretary  during  the  year  4,714.70 
Interest  on  Savings  account   ($1,000.00)....         41.60 

Interest  on  Checking  account 22.74 

Total    ] $7,386.57 

Disbursements. 

Paid  out  on  Secretary  vouchers $4,746.75  $4,746.75 

Balance  on  hand $2,639.82 

Respectfully  submitted. 

F.  H  Stark, 

Treasurer. 
Approved : 

L.  H.  Turner, 
D.  J.  Redding, 
F.  R.  TxIcFeatters, 

Executive  Couiiiiitfee. 

PRESIDEXT  AIITCHELL:  The  reports  of  the  Secre- 
tary and  Treasurer  will  be  referred  to  the  Executive  Commitee 
for  approval. 

Xext  in  order  is  the  report  of  the  election  of  officers. 

:^IR.  D.  J.  REDDIXG:  :\lr.  President  and  Gentlemen:— 
On  behalf  of  the  Executive  Committee  I  have  the  pleasure  of 
announcing  the  result  of  the  election  to  be  as  follows : 

President — F.    M.    AlcXulty.    Superintendent    AI.    P.    &    R.    S., 
Alonongahela  Connecting  R.  R. 

First   \  ice-President — ].   G.    Code.   General    Manager,    Wabash- 
Pittsburgh  Ter.  R.  R. 
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Second  Vice-President — H.  H.  ^^laxfield,  ^Master  ^Mechanic, 
Pennsylvania  R.  R. 

Secretary — J.  B.  Anderson,  Chief  Clerk  to  Supt.  ^Motive  Power, 
Pennsylvania  R.  R. 

Treasnrcr — F.  H.  Stark,  General  Superintendent.  Montour  R.  R. 

Executive  Committee — L.  H.  Turner.  Superintendent  ^lotive 
Power,  P.  &  L.  E.  R.  R. ;  D.  J.  Redding,  Assistant 
Superintendent  ^Motive  Power.  P.  &  L.  E.  R.  R. ; 
F.  R.  jMcFeatters,  Superintendent  Union  R.  R. :  A.  G. 
]\Iitchell.  Superintendent  ^Nlonongahela  Division,  Penn- 
sylvania R.  R. 

Finance  Committee — D.  C.  Xoble.  President.  Pittsburgh  Spring- 
&  Steel  Co. :  E.  K.  Conneely.  Purchasing  Agent.  P.  & 
L.  E.  R.  R. ;  C.  E.  Postlethwaite,  [Manager  Sales, 
Pressed  Steel  Car  Co. ;  A.  L.  Humphrey.  \  ice-Presi- 
dent and  General  Manager,  W.  A.  B.  Co. ;  L.  C.  Bihler, 
Traffic  [Manager.  Carnegie  Steel  Co. 

Membership  Committee — D.  M.  Howe.  [Manager,  Jos.  Dixon 
Crucible  Co. ;  Chas.  A.  I^indstrom,  Assistant  to  Presi- 
dent, Pressed  Steel  Car  Co. ;  A.  Stucki,  Engineer ; 
C.  O.  Dambach,  Superintendent  W'abash-Pittsburgh 
Ter.  R.  R. ;  O.  S.  Pulliam,  Secretary,  Pittsburgh  Steel 
Foundry  Co. ;  Frank  J-  Lanahan,  President,  Fort  Pitt 
Malleable  Iron  Co. ;  Harry  Howe,  Inspector  of  Cast- 
ings,  Pressed   Steel   Car  Co. 

Entertainment  Committee — Stephen  C.  [Mason,  Secretary,  The 
McConway  &  Torley  Co.;  R.  H.  Blackall.  Railway 
Supplies ;  D.  H.  Amsbary,  District  Manager.  Dearborn 
Chemical  Co. 

A  noticeable  thing  about  these  returns  is  that  while  most 
of  the  candidates  received  from  270  to  2"/},  votes,  the  retiring 
President,  [Mr.  [Mitchell,  received  275  votes  for  member  of  the 
Executive  Committee,  showing  the  anxiety  of  the  membership 
to  retire  him  to  the  Executive  Committee ! 

PRESIDENT  [MITCHELL:  I  think  you  will  be  inter- 
ested in  hearing  from  these  gentlemen  whom  you  have  elected 
to  the  several  offices  in  the   Club.      I  will,  therefore,  call   upon 
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Mr.   McXult>,  wliii  has  Ixx'U   elected   President   for  tlic  ensuing 
year. 

MR.  F.  :\r.  McNULTV:  Mr.  President,  officers  and  mem- 
bers of  the  Railway  Club,  1  thank  }ou  most  heartily  for  the  honor 
conferred  in  electing  me  President  of  this  Club.  In  accepting 
this  office,  however,  I  feel  a  sense  of  great  responsibility,  and 
if  it  were  not  for  the  strong  Executive  Committee  and  the  warm 
sympathy  of  the  members,  I  would  not  feel  capable  of  assuming 
these  duties. 

Being  a  charter  member  of  the  Club,  I  have  always  been 
interested  in  its  growth  and  development,  and  I  assure  you  that 
I  will  continue  to  work  for  its  best  interest.  I  trust  this  will 
be  a  }ear  of  profit  as  well  as  pleasure  to  }-ou  all.  Again  I 
thank  you. 

PRESIDENT  MITCHELL:  ^Ir.  Code,  who  has  been 
elected  first  vice-president. 

^IR.  J.  G.  CODE:  Mr.  President  and  gentlemen:—!  sat 
up  nights  for  about  a  week  preparing  an  address  to  be  delivered 
on  this  momentous  occasion.  But  coming  out  here  my  friend 
Howe  said  if  I  was  going  to  make  a  speech  he  would  not  get 
a  chance  to  say  anything.  Dave  Redding  talked  the  same  way. 
Professor  Endsley  thought  he  ought  to  have  a  show  and  Air. 
Bihler  would  rather  sing  a  song  than  hear  me  talk.  They  turned 
me  over  to  the  Entertainment  Committee  wdio  sat  right  down 
on  me,  said  they  were  running  this  show  and  I  would  have  to 
cut  it  out.  So  that  all  I  can  do  is  to  thank  you  gentlemen  for 
the  honor  you  have  conferred  on  me  and  to  assure  you  of  my 
interest  in  the  w'elfare  of  the  Club  and  my  earnest  purpose  to 
promote  it  by  every  means  to  me  possible.     Again  I  thank  you. 

PRESIDENT  MITCHELL:  Mr.  Maxfleld,  who  has  been 
elected  to  the  office  of  second  vice-president. 

I\IR.  H.  H.  ?^IANFIELD:  Mr.  President  and  gentlemen: 
— I  escaped  Mr.  Code's  predicament  because  I  talked  to  some 
of  my  friends  before  trying  to  write  a  speech.  I  know  you  do 
not  want  to  hear  much  tonight  because  for  one  reason,  I  can 
not  speak  fluently  and  secondly,  you  have  too  much  going  on 
after  this.  I  am  certainly  very  much  gratified  to  be  elected  an 
officer  of  this  Club  and  I  shall  do  all  I  can  to  promote  its 
progress    and    to    keep    the    wheels    moving,    especially    as    Mr. 
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Turner  has  promised  that  we  shall  not  be  troubled  with  stuck 
brakes. 

PREvSlDEXT  MITCHELL :  Mr.  Anderson,  who  has  been 
re-elected  Secretary. 

.MR.  J.  B.  ANDERSON  :  ^Ir.  President  and  fellow-mem- 
bers of  the  Club : — I  wish  to  thank  you  for  re-electing  me  to 
the  office  of  Secretary.  During  the  past  three  years  I  have  tried 
to  bring  The  Railway  Club  of  Pittsburgh  to  the  front  as  much 
as  possible,  which  of  course  I  will  leave  to  your  judgment. 
\\'ithout  an}'  braggadocia  on  my  part  I  want  to  relate  a  little 
something  that  possibly  all  of  you  do  not  know,  with  reference 
to  the  prominence  our  Club  has  achieved.  At  the  present  time 
your  Secretary  is  Chairman  of  the  Society  of  Railway  Club  Sec- 
retaries of  the  L'nited  States.  He  is  also  one  of  the  advisory 
committee  of  the  Society  of  Technical  Association  Secretaries 
of  Xorth  America,  which  is  going  to  convene  in  Xew  York  City 
on  October  31st,  and  while  serving  in  these  capacaties,  I  assure 
you  that  ever}'  effort  on  my  part  will  be  toward  pushing  The 
Railway  Club  of  Pittsburgh  up  to  the  top. 

PRESIDENT  AIITCHELL:  ^Ir.  Stark,  who  has  been 
re-elected  Treasurer. 

:MR.  F.  H.  STARK:  ^Ir.  President  and  gentlemen:—! 
thank  you  for  the  trust  you  have  confided  in  me  by  again  risk- 
ing your  money  in  my  possession.  I  want  to  assure  you  that 
through  the  efforts  of  your  Secretary,  we  shall  be  able  to  make 
a  financial  report  that  will  be  a  credit  to  the  Club.  We  must 
give  credit  to  our  retiring  President  and  to  our  Secretary  for 
the  rapid  growth  during  the  past  two  years. 

I  was  asked  to  say  just  a  few  w^ords  regarding  the  past  and 
I  trust  you  will  bear  with  me  for  just  a  few  minutes.  One  of 
the  Officials  of  the  Club  was  delegated  to  do  this,  but  he  modestly 
declined  a  few  moments  ago,  consequently  I  am  not  prepared 
to  make  any  remarks  that  will  do  justice  to  the  subject. 

This  Club  has  acquired  an  enviable  record.  It  is  per- 
haps second  or  third  numerically,  but  first  in  point  of  use- 
fulness and  fraternally.  In  this  Pittsburgh  district  we  have 
a  wonderful  field  of  opportunity,  encouraging  us  to  continued 
effort. 

I  desire  to  refer  to  some  of  the  men  of  prominence  who 
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have  delivered  addresses  before  this  Club,  whieli  is  a  eredit 
to  any  or<^anization.  Many  of  them  I  am  not  able  to  call  to- 
mv  mind  at  the  present  time,  but  as  I  have  been  sitting  here 
thinking  over  the  names,  1  recall  Colonel  Schoonmaker  of  the 
Little  Giant;  Mr.  Schoyer  of  the  Pennsylvania  Lines;  Mr.  Ij.  A. 
Worthington.  at  one  time  with  the  Wabash-Pittsburgh  Term- 
inal; Dr.  1  lammerschlag.  of  the  Carnegie  Technical  Schools;. 
Mr.  L.  11.  Turner,  practically  the  father  of  this  organization;, 
j\Ir.  D.  F.  Crawford,  a  prominent  motive  power  man.  Dr.  J. 
Leonard  Levy,  of  Pittsburgh,  whom  }'ou  all  know ;  Dr.  Cotton, 
who  occupied  a  chair  in  Princeton  L^niversity ;  Mr.  J.  AL  Myer,. 
Director  of  Physical  Research  of  the  Carnegie  Steel  Company;. 
Mr.  A.  H.  Rudd,  Chief  Signal  Engineer  of  the  Pennsylvania;. 
Mr.  Julian  Kennedy,  a  noted  consulting  Engineer ;  Mr.  Samuel 
C).  Dunn,  Editor  of  the  Railway  Age  Gazette ;  also  others  that  I 
fail  to  recall  and  last  but  not  least,  our  beloved  Dr.  Brashear,  who- 
I  hope  wnll  be  given  an  opportunity  to  speak  to  us  before  the  close 
of  the  evening.  Gentlemen,  we  have  been  eminently  fortunate 
in  obtaining  such  men  of  afifairs  to  co-operate  with  us ;  then, 
too,  our  membership  in  general  have  taken  their  place  and  part,, 
by  attendance,  free  discussion  of  subjects;  also  cultivating  a 
fraternal  spirit,  all  contributing  to  the  success  of  our  organiza- 
tion. 

We  have  further  occasion  to  express  our  appreciation : — 
You  are  all  aware  that  our  retiring  President  has  given  his 
time,  effort  and  influence  for  the  benefit  of  this  Club  during 
the  last  two  years.  We  are  honored  to  have  a  man  of  his 
position  and  character  to  preside  over  our  Club,  consisting  of 
all  branches  of  railroading,  manufacturing  and  shipping  inter- 
ests. Our  President  has  presided  in  an  especially  able,  urbane 
and  impartial  manner.  I  know  that  this  Club  will  ever  remem- 
ber Mr.  Mitchell  for  his  successful  administration.  His  whole 
life  is  full  of  grace  and  harmony.  There  is  nothing  more  ap- 
propriate to  associate  our  retiring  President  with,  than  the  con- 
cord of  sweet  music.  Knowing  that  his  home  ties  are  so  dear 
to  him,  that  he  and  his  family  love  music,  the  Club  has  thought 
it  very  fitting  that  a  small  token  of  our  esteem  should  be  pre- 
sented to  Mr.  Mitchell,  in  the  form  of  a  Victrola  with  a  fine 
selection  of  records.  We  trust  that  he  will  accept  from  the 
Club  this  token  of  our  esteem,  and  may  it  add  in  a  measure  to 
his  happy  domestic  and  social  life. 
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MR.  A.  G.  ^IITCHELL:  Gentlemen  and  friends,  it  is 
impossible  for  me  to  express  to  yon  my  feelings  at  this  time. 
There  is  nothing  so  dear  to  a  person  as  friendship.  While  it 
has  been  a  pleasure  to  me  to  serve  this  Club  in  the  capacity  I 
have  and  especially  pleasant  to  hear  your  words  of  commenda- 
tion when  I  am  about  to  retire  from  that  position,  yet  we  all 
know  that  words  and  phrases  are  shallow  when  compared  with 
true  friendship.  In  accepting  this  present  I  receive  it  as  a  token 
of  the  esteem  of  the  members  of  the  Club,  and  on  behalf  of  my- 
self and  my  family,  who  will  also  greatly  enjoy  it,  I  thank  you. 
I  hope  that  you  will  all  remember  where  I  live,  and  that  you  will 
come  and  see  me  and  let  me  entertain  }'OU  with  beautiful  music 
which  is  so  pleasant'  to  us  all.  It  will  double  the  pleasure  to 
share  it. 

Several  very  fine  selections  were  played  upon  the  A^ictrola 
adding  greatly  to  the  pleasure  of  the  occasion. 

PRESIDENT  iMiTCHELL:  We  have  but  one  honorary 
member  with  us  tonight,  and  that  is  Uncle  John  Brashear.  We 
will  be  glad  to  hear  from  our  honored  Member. 

DR.  JOHX  A.  BRASHEAR:  Mr.  President,  I  know  and 
everybody  else  here  knows  that  it  would  be  criminal  for  me  to 
talk  more  than  three  minutes,  and  I  would  not  talk  at  all  if  this 
good  fellow  here — and  he  is  a  good  fellow  and  you  all  know  it — • 
had  not  insisted  that   I   say  a  few  words. 

I  have  been  wondering  what  I  could  say  that  would  be 
of  interest,  and  it  occurred  to  me  to  say  to  you  that  what  we 
in  Pittsburgh  possess  in  the  way  of  scientific  knowledge  and 
attainments  is  due  in  very  large  measure  to  a  magnificent  rail- 
road man  who  has  gone  over  to  the  other  side ;  I  refer  to  Wil- 
liam Thaw.  We  all  ought  to  hold  that  man  in  dearest  memory. 
When  I  was  a  mechanic  in  the  rolling  mill,  he  came  after  me. 
I  did  not  know  his  wonderful  work  for  and  interest  in  the  Alle- 
gheny Observatory  at  that  time,  but  meeting  him  then  on  one 
occasion,  he  asked  me  to  come  and  see  him.  I  remember  he  told 
me  he  had  been  reading  about  the  new  comet  I  had  written  an 
article  about  in  the  Chronicle.  Pie  said  "sit  down,  I  want  to  talk 
with  you"  and,  lying  on  the  lounge  in  the  old  Fifth  avenue  home, 
inside  of  a  half  hour  I  believe  that  man  knew  my  life  from  the 
time  I  was  born  until  the  time  he  met  me.  It  was  he  who 
fostered  Professor  Langley  in  all  his  wonderful  work  and  gave 
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to  the  Allegheny  Observatory  a  sum  that  would  today  be  con- 
sidered a  fortune.  He  gave  Langley  not  less  than  "$75,000  for 
his  wonderful  researches  in  astronomy  and  to  him — you  may  not 
know  it,  to  Mr.  Thaw  js  due  in  a  large  measure  the  success 
of  Langley's  work  in  the  study  of  aviation  and  aerodynamics  and 
the  heavier-than-air  flying  machine.  When  everybody  else  was 
crying  "Darius  Green''  to  Langley,  ^Mr.  Thaw  took  it  up,  and 
his  project  furnished  the  money  that  made  Langley's  studies  a 
W'Onderful  success.  Gentlemen,  when  I  was  up  in  a  flying 
machine,  twenty-two  hundred  feet  above  the  level  of  the  plain, 
my  only  wish  was  to  have  Langley  by  my  side.  And  I  think 
I  would  like  to  have  had  my  good  friend.  \\'illiam  Thaw  with 
me  also. 

These  memories  of  your  railway  vice-president  are  very 
sweet  to  me.  That  man  stood  by  me  to  the  very  end  of  his 
life.  He  used  to  often  say  to  me,  '"Why  don't  you  come  to  me 
when  you  need  advice  or  funds  ?"  He  knew  there  was  no  money 
in  scientific  work,  if  it  was  truly  scientific.  He  was  a  man  among 
men.  and  none  of  you  know  or  ever  will  know  all  the  good 
which  that  grand  men  did  during  his  lifetime. 

He  used  to  take  me  occasionally  to  see  William  AIcCul- 
lough,  and  some  of  the  boys  told  me  a  story  about  this  other 
vice-president  that  you  railroad  men  may  perhaps  enjoy.  ]\Ir. 
McCuUough  went  to  Cincinnati  to  do  something  in  connection 
with  the  railroad  business,  and  starting  homeward,  he  had  to 
go  to  a  meeting  in  Philadelphia  and  said  to  the  engineer — the 
officials  then  knew  even,-  engineer  by  name — "Jim,  I  want  to 
get  to  Pittsburgh  in  time  to  take  the  train  for  Philadelphia. 
We  are  going  to  have  a  trustee  meeting  and  I  have  to  be  there." 
Jim  said.  "All  right,"  but  he  went  rather  too  fast  in  part  of 
his  run  for  the  old  gentleman,  and  when  they  got  to  Columbus 
Mr.  McCullough  got  out  of  his  car.  and  going  up  to  the  engi- 
neer said,  "Jim,  I  told  you  I  wanted  to  go  to  Pittsburgh,  not 
to  hell." 

I  tell  you  I  have  found  railroad  men  fine  fellows.  Our 
friend  Smith,  the  stenographer,  who  is  sitting  here,  will  tell 
you  that  when  his  namesake,  F.  Hopkinson  Smith,  lectured  be- 
fore the  Engineers  Societ}'  at  their  banquet  two  vears  ago,  he 
gave  us  a  tirade  against  the  poor  railroad  boys,  commencing 
with  the  street  car  men,  and  then  w'ith  the  steam  car  men,  and 
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all  that  sort  of  thing',  and  he  scored  them  from  beginning  to 
end.  I  had  a  chance  to  get  back  at  him  when  he  told  one  of 
his  stories  about  the  hero  of  one  of  his  novels  who  risked  his 
life  for  others.  I  told  him  that  right  here  in  Pittsburgh  we 
had  two  men.  Bill  Jones  and  Selwyn  Taylor,  who  had  sacrificed 
their  own  lives,  trying  to  save  the  lives  of  their  fellow-men.  I 
tell  you,  there  are  lots  of  good  men  in  this  world  and  a  lot  of 
those  good  fellows  are  in  this  club  and  I  am  glad  to  be  with 
them. 

May  I  tell  you  that  there  is  no  man  in  this  world  that  I 
think  more  of  or  have  a  higher  opinion  of  than  the  locomotive 
engineer,  and  I  never  ride  on  a  train  that  I  do  not  w'atch  my 
chance  when  I  am  going  past  him  of  looking  up  and  saying, 
"Thank  you  for  bringing  us  home  safe."  Xo  one  knows  what  a 
railroad  engineer  risks  for  our  safety. 

What  Uncle  John  wishes  for  you  is  success  in  life,  that  you 
may  go  out  from  this  meeting  and  make  somebody  else  happy. 
It  ma}'  be 

"Only  a  glad  "Good  morning" 
As  }-ou  pass  along  the  way ; 
It  will  leave  a  ray  of  simshine 
Over  the  livelong  day." 

It  may  be  only  three  little  good  deeds  that  you  did  for  the  day, 
handing  a  boy  two  cents  for  a  paper  that  is  only  one  cent. 
Remember  the  boy  who  went  to  bed  trying  to  think  of  three 
good  things  he  had  done  during  the  day.  He  could  think  of 
but  two,  but  hearing  a  racket  on  the  floor  he  remembered  that 
the  mouse-trap  had  been  set,  so  he  got  up  and  found  the  mouse 
caught  in  the  trap.  As  it  w^as  not  dead  he  took  it  out  and  gave 
it  to  the  cat,  so  he  went  to  sleep  thinking  of  the  three  good 
things  he  did  that  day. 

PRESIDEXT  ^IITCHELL:  After  the  entertainment 
there  will  be  lunch  served  in  the  Rathskeller,  for  which  we  hope 
all  wnll  stay.  The  remainder  of  the  evening  will  now  be  in 
charge  of  the  Entertainment  Committee  and  if  you  are  not 
pleased  with  the  entertainment  we  hope  you  will  be  charitable, 
remembering  that  they  are  doing  their  best. 

I  will  now  turn  the  meeting  over  to  Mr.  D.  H.  Amsbary, 
who  represents  the  Entertainment  Committee. 
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MK.  J).  H.  A:\ISBARY:  Mr.  President  and  gentlemen:— 
I  wish  to  assure  you  that  we  are  going  to  do  our  best  and  hope 
you  will  enjoy  it. 

The   following  programme  was   then  carried  out:  • 

PROGRAM. 

1.  Moving  picture   (comic) 

2.  Song  and  Talk Fred.  S.  Hickey 

Representative  Dearborn  Chemical   Company 

3.  ]^Ioving  picture  (Bock  Beer  Fiend) 

4.  ]\Iystery.  . .  .  (none  better)    E.  C.  Adams 

Representative  Anchor  Packing  Company 

5.  Moving  picture   (something  real) 

6.  Doing  not  much  of  anything Harry  Barney 

Laughlin-Barnev    ]\Iachinerv   Co. 


/■ 


Moving    picture    (comic) 

Italian  sketch Harry  ^Murdock  and  Pals 

H.    ^lurdoch  &  Co. 


Orchestra    music — Julius    Frev 


Dutch  lunch  in   the  Rathskeller 


The  programme  was  especially  interesting  owing  to  the  fact 
that  a  considerable  portion  of  it  was  given  by  members  of  the 
Club  who  are  more  than  usually  expert  in  their  various  lines  of 
entertainment. 

:\IR.  SIOX  B.  SMITH:  I  feel  that  some  expression  of 
the  pleasure  and  appreciation  of  the  audience  is  due  to  the 
Entertainment  Committee  and  to  our  Secretary,  who  have  col- 
laborated in  this  most  delightful  evening's  entertainment.  Being 
in  position  to  speak  in  a  measure  for  both  members  and  guests, 
I  would  like  to  move  a  rising  vote  of  thanks  to  the  members 
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of  the  Entertaiunient  Committee  and  Secretary  Anderson  for 
their  tireless  efiforts  and  their  enviable  success  in  providing  for 
us  this  evening's  programme. 

The  motion  was  seconded  and  carried  by  unanimous  vote. 

There  being  no  further  business, 

ON  MOTION,  Adjourned. 

Note  :  This  meeting  was  the  largest  ever  held  in  the  his- 
tory of  the  Club  and  was  enjoyed  by  all  present.  Each  one  on 
entering  the  Auditorium  was  presented  with  a  "Smokers"  pack- 
age containing  a  Calabash  pipe,  tobacco,  cigars  and  matches. 

The  lunch  in  the  Rathskeller  was  of  the  German  style  and 
appealed  to  those  who  partook  of  the  same. 

^  Secretary. 
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CONSTITUTION 

Articlf,  I. 

The  name  of  this  organization  shall  be  "The  Railway  Club 
of  Pittsbur£(h." 

Artict.k  II. 

OBJECTS. 

The  objects  of  this  Chib  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  by  reports  and  discussion,  for  the 
improvement  of  railway  operation,  construction,  maintenance 
and  equipment,  and  to  bring  into  closer  relationship  men 
employed  in  railway  work  and  kindred  interests. 

Article  III. 

MEMBERSHIP. 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of  its 
regular  meetings,  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or  assess- 
ments. 

Article  IV. 

OFFICERS. 
The  officers  of  this  Club  shall  consist  of  a  President,  First 
Mce  President,  Second  Mce  President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  five  members,  Membership 
Committee  consisting  of  seven  members.  Entertainment  Commit- 
tee consisting  of  three  members,  and  an  Elective  Executive  Com- 
mittee of  three  or  more  members  who  shall  serve  a  term  of  one 
year  from  the  date  of  their  election,  unless  a  vacancy  occurs,  in 
which  case  a  successor  shall  be  elected  to  fill  the  unexpired  term. 
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Article;  V, 

DUTIES    OF    OFFICERS. 

Section  i.  The  President  shall  preside  at  all  regular  or 
special  meetings  of  the  Club  and  perform  all  duties  pertaining 
to  a  presiding  officer;  also  serve  as  a  member  of  the  Executive 
Committee. 

Sec.  2.  The  First  A  ice  President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer ;  the  Second 
Vice  President,  in  the  absence  of  the  President  and  First  \'ice 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  Vice  President  shall  also  serve  as  members  of 
the  Executive  Committee. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and  turn 
over  all  moneys  received  to  the  Treasurer  at  least  once  a  month, 
draw  cheques  for  all  bills  presented  when  approved  by  a  majority 
of  the  Executive  Committee  present  at  any  meetings  of  the  Club, 
or  Executive  Committee  meeting.  He  shall  have  charge  of  the 
publication  of  the  Club  Proceedings  and  perform  other  routine 
work  pertaining  to  the  business  affairs  of  the  Club  under  the 
direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  deposit  the  same  in  the  name  of  the 
Club  ^vithin  thirty  days  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall 
be  by  cheque  signed  by  the  Secretarv  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  expendi- 
tures of  its  funds.  The  elective  members  of  this  Committee 
shall  also  perform  the  duties  of  an  auditing  committee  to  audit 
the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time 
necessary  to  do  so. 

Sec.  6.  The  Finance  Committee  will  have  general  super- 
vision over  the  finances  of  the  Club,  and  perform  such  duties  as 
may  be  assigned  them  by  the  President  or  First  and  Second  A-^ice 
Presidents. 

Sec.  7.  The  ^Membership  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the   President  or  First  and 
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Second  Vice  Presidents,  and  such  other  (hities  as  may  be  proper 
for  such  a  committee. 

Sec.  8.  The  Entertainment  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
Second  \'ice  Presidents  and  such  other  duties  as  may  be  proper 
for  such  a  committee. 

Articli^  VI. 

UUiCTlON    OF    omnCKRS. 

Section  i.  The  officers  shall  be  elected  at  the  regular 
annual  meeting  as  follows,  except  as  otherwise  provided  for: 

Sec.  2.  Written  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twenty  days  previous  to  the  annual  meet- 
ing, by  the  elective  members  of  the  Executive  Committee.  These 
forms  shall  provide  a  method,  so  that  each  member  may  express 
his  choice  for  the  several  offices  to  be  filled. 

See.  3.  The  elective  members  of  the  Executive  Committee 
will  ])resent  to  the  President  the  names  of  the  members  receiving 
the  highest  number  of  votes  for  each  office,  together  with  the 
number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the 
ballot  and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same 
number  of  votes,  it  shall  be  decided  by  a  vote  of  the  members 
present,  by  ballot. 

ART1CL15  VII. 

AMENDENTS. 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and 
decided  by  a  two-thirds  vote  of  the  members  present  at  the  next 
regular  meeting. 
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BY-LAWS 


Articlic  I. 

MEETINGS. 

Section  i.  The  regular  meetings  of  the  Club  shall  be  held 
at  Pittsburgh,  Pa.,  on  the  fourth  Friday  of  each  month,  except 
June,  July  and  August,  at  8:00  o'clock  P.  ]\I. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
Friday  of  October  each  year. 

Sec.  3.  The  President  may,  at  such  times  as  he  deems 
expedient,  or  upon  request  of  a  quorum,  call  special  meetings. 

Article  IP 

QUORUM. 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

Article  IIP 

DUES. 

Section  i.  The  annual  dues  of  members  shall  be  Two 
dollars,  One  dollar  of  which  to  provide  light  refreshments  for 
each  meeting,  payable  in  advance  on  or  before  the  fourth  Friday 
of  September  each  year. 

Sec.  2.  The  annual  subscription  to  the  printed  proceedings 
of  the  Club  shall  be  at  the  published  price  of  One  Dollar. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are 
unpaid  shall  be  dropped  from  the  roll  after  due  notice  mailed 
them  at  least  thirty  days  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  imtil  all  arrearages  have  been  paid. 

Article  IV. 
order  of  business. 
I— Roll  call. 

2 — Reading  of  the  minutes. 
3 — Announcements   of  new  members. 
4 — Reports  of  Committees. 
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5 — Communications,  notices,  etc. 

() — I'n finished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointment  of  committees. 
II — Election  of  officers. 
1 2 — Announcements. 
13 — Financial   reports  or  statements. 
1 4 — Ad  j  ournment. 

Article  V. 

SUBJECTS — PUBLICATIONS. 

Section  i.  The  Executive  Committee  will  provide  the 
papers  or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs  with  which  exchange  is  made. 

Article  VI. 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

Article  VII. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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MEMBERS 


Adams,    Chas.    F., 

Enginehouse  Foreman, 
P.   R.   R., 

79  No.  First  St., 

Duquesne,   Pa. 

Adams,  Lewis, 

Clerk,  P.  S.  Car  Co., 
4004  Northminister  St., 

N.  S.,  Pittsburgh,  Pa. 

Albert,  Leon  H., 
Traveling   Fireman, 
Penna.  R.  R., 

Elrama,  Pa. 

Albree,   Chester  B., 
President,  Chester  B.  Albree 
Iron  Works   Co., 

1201    Metropolitain   St., 
N.  S.,  Pittsburgh,  Pa. 

Alexander,   T.  R-, 
Gen'l  R.  F.  of  E.. 

Penns3lvania  R.   R.  Co., 

Altoona,    Pa. 

Alleman,   C.  VV., 
Sup'r.  of  Stores, 

P.  &  L.  E.  R.  R.  Co., 
General    Office. 

Pittsburgh,   Pa. 

Allen.  Harry   L., 

Ass't.  4th 'vice  Pres't, 

American  Steel  Foundries, 
Alliance,  Ohio. 

Allen,  Jas.   P.. 
Vice    President, 

Union   Steel  Castings  Co., 
61st  and  Butler  Sts., 

Pittsburgh,  Pa. 

Allison.   John, 
Chief   Engineer. 

Pittsburgh   Steel   Fdy.   Co., 
Glassport,   Pa. 

Alfman,    C.   ]\T., 

Asst.   Foreman   Car  Tnsp., 
P.    R.    R.    Co.. 
R.  F.  D.  No.  2, 

Jeannette,   Pa. 


Amend,  G.   F., 

M.  P.  Insptor,  P.  R.  R., 
100  Elm  St., 

Edgewood,  Pa. 

Amsbary,   D.    H., 

District    Manager,    Dearborn, 
Chemical  Co., 

l'"armers  Bank  Building, 

Pittsburgh,    Pa. 

Anderson,  A.  E., 

President  and  Counsel, 
Pgh.  Dist.  R.  R.  Co., 
420  Bessemer  Bldg., 

Pittsburgh,   Pa. 

Anderson,  D.  W., 

Mgr.,  Ry.  Steel  Spring  Co., 
20th  and  Liberty  Sts.. 

Pittsburgh,   Pa. 

Anderson,  Hans  S., 

Asst.   Mechanical   Engineer, 
H.  K.  Porter  Co., 
225  jMillvale  Ave., 

Pittsburgh,   Pa. 

Anderson,    J.    B.. 
C.  C.  to  S.  M.  P..  P.  R.  R.  Co., 

207   Penna.    Station, 

Pittsburgh,  Pa. 

Anderson,  J.   P., 
Chief   Draftsn-ian, 
P.  S.   Car   Co.. 

632  N.  Rebecca  St., 
Stanton    Heigrits, 

Pittsburgh,  Pa. 

Andresen,  A.  IM., 
Salesman,   Chicago 
Pneumatic    Tool    Co., 
No.  10  Wood  St., 

Pittsburgh,   Pa. 

Andrev/S,   Fred.   G., 
Manager,    Pittsburgh 
Pit  Post   Co., 

Room  907  Arrott  Bldg., 
Pittsburgh,  Va. 

Angell,   C.   P., 

Train    Master. 

B.  and   O.   R.    R.   Co., 
4611    2nd   Ave., 

Pittsburgh,   Pa. 
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Antes,  Edwin  L., 

P"orenian    Elect.    Dept., 
Pressed  Steel   Car  Co., 

^IcKees  Rocks,  Pa. 

Anthony,   J.    T., 

Rep.,  x\merican  Arch  Co., 
30   Church    St., 

Xew  York,  X.  Y. 

Anwyll,   Arthur  R., 

Estimator,    Pressed    Steel 
Car  Company, 
Kenmore   Apt., 

Avalon,    Pa. 

Arensberg,  F.  L., 

Asst.  Mgr.,  ]\IcCullough- 
Daizell  Crucible  Co., 

36th   St.   and   A.   V.    Ry., 
Pittsburgh,  Pa. 

Arnold.   R.   R., 

Genl.   Foreman,    Pressed 
Steel   Car   Company, 
Benton   Ave., 

X.    S.,   Pittsburgh,   Pa. 

Artzberger,  L.   C, 
Foreman, 

H.  K.  Porter  Co., 
5126  Dearborn  St., 

Pittsburgh,  Pa. 

Ashley,    F.   B.. 

Special  Agent,   Penna 
Lines,  Wesr  of   Pgh.. 

Room  724  Penna.  Station, 
Pittsburgh,    Pa. 

Ashworth.    W'm.. 

Salesman.    Johnston,    ^lore- 
house.  Dickev  Co., 
P.  O.  Box  "308, 

Pittsburgh,    Pa. 

Alterbury,  W.  W., 
Vice   President. 

Pennsylvania    R.    R.    Co., 

Philadelphia,   Pa. 

.Atwood,   J.   A., 
Chief   Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 


Austin,  F.  S., 
Dist.  Sales  Mgr., 

Davis-Bouronville   Co., 
2930  Penn   Ave., 

Pittsburgh,    Pa. 

Ayers,  H.  B., 

Gen.  Mgr.,  H.  K.  Porter  Co., 
49th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Babcock.   F.   H., 
Safety  Agent, 
P.  &  L.  E.  R.  R., 
938  W.   Carson   St., 

Pittsburgh,   Pa. 

Backoski,  Jos.  G., 
Clerk,   P.   R.   R., 

5441   ^IcCandless  Ave., 

Pittsburgh,   Pa. 

Bailey,  H.  H., 
Yard   Master, 

P.    R.    R.    Monon.    Div., 

Monongahela,  Pa. 

Bailey,  J.   H., 
Foreman, 

56th  St.   Works, 

The  McConwav  &  Torley 
Co., 

Pittsburgh,   Pa. 

Bailey,  R.  E.  L., 

Sec'y.,   American   Spiral 
Spring  and  Mfg.  Co., 
56th   St.  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

Bair,  A.  H., 

Boiler  Insp.,  L'nion   R.  R., 
300  Grant  St., 

Turtle  Creek,   Pa. 

Baird.    F.    C, 
G.   I'.  A.,   n.  Sz  1..  E.  R.  R., 
Room  618  Frick  Building, 

Pittsburgh,    Pa. 

Baker,    B.    R.. 
I»ilgr..   Gulf   Refining  Co., 
Gross  St.  and  P.  R.  R.. 

Pittsburgh,   Pa. 

Baker,   Edwin    H.. 

Second   Vice   President, 
Galena  Signal  Oil  Co., 
Whitehall   Bldg., 

New   York,  N.  Y. 
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Baker,   Emmctt   C, 
Clerk,   Union    R.    R., 
325   Larimer   Ave., 

Turtle    Creek,   Pa. 

Baker,  J.    H., 

Clerk,  U.  P.  Dept., 
P.    R.    R.    Co., 
207  Penna.    Station, 

Pittsburgh,    Pa. 

Bakewell,  Donald  C, 

Assistant    Superintendent. 
Duquesne   Steel   Fdj".    Co., 
Coraopolis,  Pa. 

Bali,  Geo.  L., 
Treasurer, 

Ball    Chemical    Co., 
153  East  Ohio  St., 

Millvale,    Pa. 

Ball,  Wendell    P., 

Chainman,  AI.  \V.  Dept., 
B.  &  O.  R.  R., 
4819   Alonongahela  Ave., 
Pittsburgh,   Pa. 

Balsley,  W.   T.. 

Inspector.  W.   A.   B.    Co., 
724    Aliddle    Ave., 

^^'ilmerding,   Pa. 

Bannister,  E.  J., 

Rep.,   Crucible   Steel    Co. 
of  America,  5621   Butler   St., 
Pittsburgh,   Pa. 

Barker,  A.  E., 
Salesman, 

Firth-Sterling  Steel  Co., 
1422   Oliver    Building, 

Pittsburgh,   Pa. 

Barney.  Harr3% 

Secretary  and  Treasurer, 

Laughlin-Barnej^  Machinery 
Co.. 

Union   Bank  Bldg., 

Pittsburgh,   Pa. 

Barr,  John    D  . 

Foreman,    Paint    Shop, 
Pgh.   Rvs.   Co.. 
611   Center  St., 

Avalon,  Pa. 


Barron,   Edward   T., 
Inspection   Dept., 
Carnegie   Steel   Co., 
671    Frick  Annex, 

Pittsburgh,  Pa. 

Barry.  J.   I., 

Sales   Engr.,   Ferro 

Machine  and   Foundry  Co., 
4525   Plummer  St., 

Pittsburgh,  Pa. 

Barth,  John  W., 
Lemington  Ave., 
12th    Ward, 

Pittsburgh,    Pa. 

Bartle}',    Zvliltcr., 
President,    Bartlej-  Automatic 
Xut  &  Bolt  Fastener  Co., 
P.   O.    Box  996, 

Pittsburgh,    Pa. 

Basford.   G.    ■\i.. 

Chief  Engr.  R.  R.  Dept., 
Joseph  T.  Rverson  &  Son, 
30  Church  St., 

New   York,   N.   Y. 

Batchelar,  E.   C, 

Manager,   The   blotch    & 
Merryweather    Mach'y    Co., 
Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

Battenhouse,  John. 

Inspector,    ^X  .   A.   B.    Co., 
670A   MuhWe   Ave., 

Wilmerding,    Pa. 

Battenhouse,    Wm., 
Genl.    Car    Inspector, 
B.   &   O.  R.  R., 
Glenwood,   Pittsburgh,   Pa. 

Batty,  John, 

Boiler   Inspector,   Fidelity 
and  Casualtv   Co., 
11    Buffalo    St., 
Oakland,   Pittsburgh,  Pa. 

Bauer.  A.   C. 

Ass't.   Engine   House   Fore- 
man, P.   R.   R.    Co.. 
228  X.  Rebecca  St.. 

Pittsburgh,    Pa. 
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Baylor,   H.   N.,  Berg.   Karl, 

Foreman,  Ponna.  R.  R.  Co.,  Draftsinan,  P.  &  L.  E.  R.  R., 

7401  Susquclianna  St.,  6563  Apple  Ave., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Bealor,  B.  G..  Berghane,  A.   L., 

Vice    Pres.    and    General  Inspector,   Westinghoiise  Air 

Manager,  BraUe  Cc. 

Althom  Sand  Co.,  352  Broadway, 

421   Wood   St.,  I'ltcan-n,  Pa. 

Pittsburgh,  Pa. 

Bernard,    R.    Y.. 

•Beatty,  E.  G.,  Railway   Supplies 

D,.„     r-    1          c-         1  /^i  r-  Land     iit  e    Bldg., 

Rep..  Galena  Signal  Oil  Co..  Pliilndplnhi',    Pa 

Miller  Park,  Franklin,  Pa.  ^  hiladelphia.   1  a. 

Beswick,  John, 
Beatty,  Harry  M..  ^sg-j    Ro^^^I  Foreman  of 

Freight   Conductor   P.   R.   R.,  Engines.  P.  R.  R.  Co., 

EIrama,   Pa.  2424  Beale  Ave., 

Altoona,  Pa. 
Beaumont,   Clifton,  r,-      i  tt  -t- 

Sales  Agent.  Grip  Nut  Co.,  Bigelow    Harry  T., 

Ill    So.   Gilmore   St.,  R^P-   "^'e   &   Kdburn 

Baltimore,  Md.  M?' ,        '  r,    -,  ,- 

i'lslier     ijuilding, 

r,     u       T     T  Chicago,    111. 

Beebe,    I.   L.,  * 

Rep.    Dearborn-Chemical    Co.,  Bihler.  L.   C, 

1623  Farmers  Bank  Bldg..  Traffic   Manager, 

Pittsburgh,   Pa.  Carnegie  Steel  Co., 

Room  814  Carnegie  Bldg., 

Bellows,  A.  B.,  Pittsburgh,    Pa. 

Vice  Pres't.,  Pittsburgh  p.            ,     ,7 

Testing  Laboratory.  Binns,   J      \., 

7th  and  Bedford  Aves.,  ^^'^       ^T\'     P     R     r 

Pittsburgh.   Pa.  Monongahda    R.    R-   Co., 

'^    •  Brownsville,  Pa. 

Belsterling.  C.  S.,  Blackall,   Robt.  H., 

Traffic  Manager,  Railway    Supplies, 

American   Bridge  Co.,  1305  Farmers   Bank  Bldg.. 

Frick  Building,  Pittsburgh,  Pa. 

Pittsburgh,   Pa. 

Blair,   Harry  A., 

Beltz.   John    D..  ^iv.   M.   C.   B 

Asst.  Train   Master,  ^\^.  V,"             '  c. 

B.  &  O.  R.  R.  Co!,  ^*^4  Renova    St 

Box  116,  Pittsburgh,   Pa. 

Gallery,    Pa.  Blakley,    T.    M., 

R.  F.  of  E.,  Penna.  R.  R., 

Bender.  F.  H..  Penna.  Lines  Bldg., 

American  Steel  Foundries,  Pittsburgh    Pa 

1150  McCormick  Bldg.,  ' 

Chicago,  111.  Blest,   M.   C., 

Mechanical  Engineer, 

Bennett,   R.   G..  Western  Steel  Car  & 

c.   o.   Test   Plant,  Foundry  Co., 

Altoona,    Pa.  Hegewisch,  III. 
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Boehm,   Leonard  M., 
Asst.    Storekeeper, 

Pressed   Steel   Car   Co., 
754  Mary  St., 

McKees    Rocks,    Pa. 

Bogert,  Will.  J., 
General  Agent, 

San   Pedro,   Los  Angeles 

and  Salt  Lake  R.  R., 

Oliver  Building, 

Pittsburgh,  Pa 

Boggs,  A.  C, 

Civil   Engr.,  Penna.  Co., 
294  E.  Second  St., 

Beaver,  Pa. 

Bole,  Robt.   A., 

Manager,    Manning, 
Maxwell  &  Moore, 

Room    1005,   Park   Bldg., 
Pittsburgh,    Pa. 

Bond,  W.  W., 
Asst.  Road  Foreman   of 
Engs.,  Penna.  R.  R.  Co., 
5447  Kincaid  St., 

Pittsburgh,  Pa. 
Booth,  J.  K., 

Genl.  Fore.,  B.  &  L.  E.  R.  R., 
No.  8  Penn  Ave., 

Greenville,  Pa. 

Booth,  Jas., 
Rep.,   Midvale   Steel   Co., 
Oliver  Building, 

Pittsburgh,  Pa. 

Bottomly,  E.  S., 

Chief  Joint  Inspector, 
P.  &  R.  and  C.  V.  Rys., 

Martinsburg,  W.  Va. 

Bowden,  J.  F., 
Div.  Supt.  M.  P., 
B.   &  O.  R.  R., 

Wheeling,  W.  Va. 

Bowden.  T.  C, 
Coal  Inspector, 

B.   &   L.    E.   R.  R., 

Greenville,   Pa. 

Boyer,  Chas.  E., 
Gen'l.    Car   Inspector, 
P.   R.    R.    Co., 

Room  204  Penna.  Station, 
Pittsburgh,    Pa. 


Boyer,  John   B., 

Loading  Expert,  Bridge  Dept., 
The  Penna.  Steel  Co., 

Steelton,  Pa. 

Bradley,   W.    C, 

Clerk,  Union   R.  R., 
632   Fourth   St., 

Braddock,    Pa. 

Brady,  Daniel  M., 
President,  Brady  Brass  Co., 
95  Liberty  Street, 

New  York,  N.  Y. 

Brady,  T.  J., 
Train  Master,  B.  &  O.  R.  R., 
142  Hazelwood  Ave., 

Pittsburgh,   Pa. 

Brand,   Thos., 
Train   Master, 
Montour   R.   R., 

Coraopolis,    Pa. 

Brandt,  E.  K., 

Ass't.  Train  Master, 
Penn'a    R.    R., 
Penna.    Station, 

Pittsburgh,    Pa. 

Brashear,  Dr.  John  A., 
1954    Perrysville   Ave., 

N.  S.,   Pittsburgh,   Pa. 

Branson,  Craig  R., 

302  West   Berry  St., 

Fort   Wayne,   Ind. 

Branthnger,  J.   H., 

Engineman,  P.   R.   R., 
226   Miller    St.. 
Mt.   Oliver,    Pittsburgh,   Pa. 

Breese,  E.  W., 

Car   Lighting  Foreman, 
Penna.    Lines    West, 
1741   Buena  Vista  St., 

X.  S.,  Pittsburgh,  Pa. 

Brennan,  E.  J., 
Master   Mechanic, 
B.  R.  &  P.  Ry., 

DuBois,  Pa. 

Bretz,   F.    K., 

General    Manager,    Morgan- 
town  and  Kingwood  R.  R. 

Morgantown,   W.  Va. 
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Brewer,  Wm.  A., 

]\Iechanical    Engineer, 
Standard  Ry.  Equip.  Co., 

New  Kensington,  Pa. 

Brewster,  Morris  B., 

Rep.,  The  U.  S.  Metallic 
Packing    Co., 

454    Railway    E.xchange 
Building, 

Chicago,  111. 

Briggs,  Templeton, 
Assistant  Chief  Inspector, 
Carnegie   Steel   Co., 
Schoen  Steel  Works, 

McKees  Rocks,  Pa. 

Brower,   R.   M., 

Rep.,  American  Brake  Shoe 
&  Foundry  Co., 
30  Church  St., 

New  York,  N.  Y. 

Brown,  A.  D., 

C.  C.   to  Genl.   Manager, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Brown,  Alexander  M., 
General  Manager, 

Zug  Iron  &  Steel  Co., 

Thirteenth  and   Etna  Sts., 
Pittsburgh,  Pa. 

Brown,  D.  S., 
Clerk,  P.    R.   R., 
814  So.   Soles   St., 

McKeesport,   Pa. 

Brown,  E.  C, 

Chief  Civil  Engineer, 
Carnegie  Steel  Co., 
Room  1122, 

Carnegie  Bldg., 

Pittsburgh,  Pa. 

Brown,  J.   Alexander, 
Vice  Prest.  and  Mgr., 
The   Railway   Equipment 
&  Publication    Co., 
75   Church  St., 
15th   Floor. 

New  York,   N.   Y. 

Brown,  J.   F., 
Fairbanks    Co., 
29tli   and    Liberty, 

Pittsburgh,    Pa. 


Brown,  John  T.,  Jr., 
Supt.  Duquesne  Reduction  Co., 
Gross  and  Yew  Sts., 

Pittsburgh,    Pa. 

Brown,  L.  M., 

Salesman,  McKenna  Bros., 
107   Virginia   Ave., 
Mt.  Washington, 

Pittsburgh,  Pa. 

Brownscombe,  G.  J.. 
Clerk,  Union  R.  R.  Co., 

Port  Perry,  Pa. 

Brunner,  F.   J., 
Auditor,  Wabash  Pgh.  T.  Ry., 
521  Wabash  Bldg., 

Pittsburgh,    Pa. 

Buckbee,   W.,   A. 

Slingerlands,   N.  Y. 

Buckley,   Wm., 

Welding    Engineer, 

Davis  Bournonville   Co., 
90  West  St., 

New   York. 

Buechner,  W.  A., 
District    Manager, 

E.  F.  Houghton  &  Co., 
615    Fulton    Bid.. 

Pittsburgh,    Pa- 
Bugle,  Geo., 
Asst.  R.  F.  Engines, 
Penna.  R.  R.  Co., 

346  Miller  St., 
Mt.  Oliver,  Pittsburgh,  Pa. 

Buffington,  W.   P., 
C.   C.  to  Supt.  Trans., 
Pittsburgh    Coal    Co., 
1024  Oliver   Building, 

Pittsburgh,  Pa. 

Bulkley,  B.  M., 

Rep.,  Greene,  Tweed   &  Co., 
8  Elsinore  Apt.,  Craft  Ave., 
Pittsburgh,  Pa. 

Burke,  William, 

Assistant   Yard   Master, 
Monon.   Conn.   R.  R., 
405  Oakland  Ave., 

Pittsburgh,   Pa. 
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Burket,   C.  W., 

Motive  Power  Inspector, 
P.   R.   R.   Co., 

Verona,   Pa. 

Burns,   J.   D., 

Salesman,  Crucible  Steel  Co., 
1919    Oliver    Bldg., 

Pittsburgh,    Pa. 

Burns,   R.   C, 

Chief  Air  Brake  &  Steam 
Heat  Insp'r.,  Penna.  R.  R., 
Altoona,   Pa. 

Burry,   V.   J., 
Chief  Draftsman, 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Burt,   M.   F.,  Jr., 
Draftsman, 

care   Borough   Engineer, 

So.    Brownsville,   Pa. 

Butler,    W.   J., 

Enginehouse    Foreman, 
Alonon.    R.    R., 
Box  719 

So.   Brownsville,   Pa. 

Butts,    G.   W., 

Ass't.   ^l.   yi.   P.    R.   R., 

Altoona,    Pa. 

Byron,   A.   W., 
Master   Mechanic, 
P.   R.   R.    Co., 
32nd   Carson   Sts., 

S.  S.,  Pittsburgh,  Pa 

Cahill,   U.   H., 
Superintendent, 
B.   a, id   O.   R.   R.. 

New   Castle,  Pa. 

Cain,  Cl3'de  C, 
Chief   Clerk, 

Firth-Sterling  Steel   Co., 
1422  Oliver  Bldg., 

Pittsburgh,  Pa. 

Caine,   C.   D., 

Foreman.  P.   R.   R., 
10  Leslie  St., 

Ingram,    Pa. 


Calvert,  H.  W., 

Round   Hovise    Foreman, 
P.  &  L.  E.  R.  R., 
1110    Valley   St., 

McKees    Rocks,   Pa. 

Campbell,   I.    K., 

Count}'  Commissioner, 

Pittsburgh,    Pa. 

Camlin,  A.   D., 

Freight  Agent,  P.  R.  R., 

East   Libert}',    Pa. 

Cappeau,   William, 

Draftsman,  B.  &  O.  R.  R., 
144  Hazelwood  Ave., 

Pittsburgh,   Pa. 

Card  well,  j.   R., 
Pres.,  Union  Draft  Gear  Co., 
1162  :^IcCormick  Bldg., 

Chicago,    111. 

Carpenter,    Harry   L., 
Central    States    Rep., 
Ajax   IMetal   Co., 

4048  Jenkins  Arcade, 

Pittsburgh,   Pa. 

Carroll,  J.  T., 

Asst.    Gen!.    Supt.    Motive 
Power,  B.  &  O.  R.  R., 

Baltimore,   Md. 

Carroll,  Frank  E., 
Asst.  Foreman,  \V.  A.  B.  Co., 
5   Penn   Ave., 

Irwin,  Pa. 

Carson.   G.   E., 

Div.   Master   Car    Builder, 
N.  Y.  C.  &  H.  R.  R.  R.  Co., 
W.  Albany,  N.  Y. 

Cartee,  W.  R., 

Buyer,  W.  E.  &  M.  Co., 
468  Swissvale  Ave., 

Wilkinsburg,  Pa. 

Cartwright,  Wm.  E., 
Salesman, 

Damascus  Bronze   Co., 
928  South  Ave., 

X.  S..  Pittsburgh,  Pa. 

Casey.  P.  H., 

C.  C,  Pressed  S.  C.   Co., 
28   E.   Orchard  Ave., 

Bellevue,   Pa. 
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Cassiday,  C.  R., 

Chief  Clerk,  W.  P.  T.  Ry., 
419  Wabash  Bldg., 

Pittsburgh,  Pa. 

Cassidj%   D.   E., 
Asst.  M.  M., 

P.   R.   R.  Company, 

Verona,    Pa. 

Casterline,  Charles, 

Freight  Agent,  P.  R.  R., 
No.  1  Third  St., 

Sharpsburg,   Pa. 

Cato,  J.   R., 

Foreman   Stores   Dept., 
Pressed  Steel  Car  Co., 
622  Center  Ave., 

Avalon,  Pa. 

Caton,  S.   W., 

Genl.  Car  Insp.,  W.  M.  R.  R., 
Hagerstown,  Md. 

Chamberlain,  W.  A., 
Auditor,  P.  S.  C.  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,  Pa. 

Chapman,   B.   D., 

Machinists'    Foreman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Charles,  John   L., 
Satistical    Clerk, 

Monon.  Conn.  R.  R., 

4820   Lytle    St., 
Hazelwood,   Pittsburgh,  Pa. 

Chester,    Chas.    J., 

Gen.   Stay   Bolt   Insp'r, 
Penna.   R.   R.   Co., 
c.  o.  M.  M.,  28th  St., 

Pittsburgh,   Pa. 

Chilcoat,   H.   E., 

Rep.,  Westingliouse  Air 
Brake    Co., 
318  Westinghouse  Bldg., 
Pittsburgh,   Pa. 

Christfield.  J.  G., 

Mechanical   Engineer, 

Forged   Steel   Wheel   Co., 

Butler,  Pa. 


Chittenden,   A.   D., 
Ass't.  to   Gcnl.    Mjyiager, 
B.  &  L.  E.   R.  R., 
Room    1012, 

Carnegie    Bldg., 

Pittsburgh.    Pa. 

Christianson,    A., 
Chief   Engineer, 

Standard   Steel   Car  Co., 

Butler,  Pa. 

Christy,  F.   X., 

Enginehouse    Foreman, 
P    R     R 

4406   Butler   St., 

Pittsburgh,   Pa. 

Christy,  O.  B.. 

Asst.  R.  F.  of  Engs., 
B.   &  L.   E.  R.   R., 
27   Columbia  Ave., 

Greenville,   Pa. 

Clancy,  J.  R., 

1010  W.  Belden  Ave., 

Syracuse,  N.    Y. 

Clark,   C.   C, 

Chief  Clerk,  Sales  Dep't., 
Pressed   Steel    Car   Co., 
Room  1908, 

Farmers    Bank   Bldg., 

Pittsburgh,   Pa. 


Clark,   Chas.   H., 

President,   Clark   Car  Co., 
2121  Oliver  Bldg., 

Pittsburgh,  Pa. 


Clark,  D.  G., 

Firth-Sterling  Steel   Co., 
710  Lake   St., 

Chicago,  111. 

Clarke,    Robert   C, 
Surgeon,  P.  &  L.  E.  R.  R., 
129  So.   Highland  Ave., 

Pittsburgh,    Pa. 

Clifford,  M.  J.. 

General  Yard  Master, 
Monongahela  R.  R., 
P.  O.  Box  705, 

Brownsville,  Pa. 
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Cline,  W.  A., 

Asst.  Supt.  Transportation 
and    Labor, 

Carnegie   Steel   Co., 
713   10th   Ave., 

Alunhall,   Pa. 

Coates,  H.  T.,  Jr., 
Ass't.    Eng'r.   M.    P., 
Penna   R.   R.  Co., 

Broad  Street  Station, 

Philadelphia.    Pa. 

Code,  J.  G., 

General    iManager, 
W.  P.  T.  Ry., 

419  Wabash  Bldg., 

Pittsburgh,   Pa. 

Coe,   C.   W., 

Supt.,  W.  &   L.  ]-:.  R.  R., 

Brewster,   O. 

Coffin,  J.   S.. 

President,    Franklin    Rj-. 
Supply  Co., 
30   Church  St., 

New  York   City,  N.  Y. 

Coffin,   W.    E., 

Rep.    National   Malleable 
Castings   Co., 
7706  Pla(^  Ave., 

Cleveland,    O. 

Cole,  Jewett, 
Asst.    Enginehouse   Foreman, 
407  Barnes  St.. 

Wilkinsburg,   Pa. 

Cole.  Joshua  T., 
Engineer,  P.  R.  R., 

Derr3%  Pa. 

Collins,   C.   R., 

C.  T.  Time  Clerk, 
Penna.   R.   R.  Co., 
220    Penna.    Sta.. 

Pittsburgh,    Pa. 

Collins,  Wm., 
Carr  Foreman, 

Monon.  Conn.  R.   R., 
4166   Second   Ave., 

Pittsl)urgh,   Pa. 

Connell,    T.   H.. 
Agent,  P.  R.  R.  Co., 

Cresson,    Pa. 


Conneeley,   E.  K., 
Purchasing    Agent, 
P.  &  L.  E.  R.  R.  Co., 
Gen"l   Office, 

Pittsburgh,    Pa. 

Conner,  W.  P., 

Engineer,  P.   R.   R., 

Floreffe,  Pa. 

Conway,  J.   D., 

Sec.  &  Treas.  Railway  Supply 
Manufacturer's    Association, 
630   Oliver   Bldg., 

Pittsburgh,  Pa. 

Cook,  C.  C, 

Division  Engr.,  B.  &  O.  R.  R., 
206  Suburban  Ave., 

Beechview,   Pittsl)urgh,  Pa. 

Cook,   Joseph   A., 
Ass't.  Train  Master, 
Penn'a  R.  R., 
2845    Broadway    Ave., 

Dormont   Boro.,  Pa. 

Cook,  Thos.   R., 
Asst.  Engr.  AI.  P., 
Lines   West, 

205  N.  Negley  Ave., 

Pittsburgh,    Pa. 

Cooner,   Lewis   D., 

Supt.   Manual   Training, 
2108    Perrysville    Ave., 

N.  S.,  Pittsburgh,  Pa. 

Cooper,  F.  E., 

Foreman  Machine   Shop, 
P.  &  L.  E.  R.  R., 
719  Ferree  St., 

Coraopolis,   Pa. 

Cooper,  A\'m.   AL, 

Draftsman,  P.  S.  C.  Co., 
655    Means    Ave., 

Bellevue,    Pa. 

Cooper,  J.  H., 

Rep.,  Dearborn   Chemical  Co., 
1623   Farmers   Bank  Bldg., 
Pittsburgh,  Pa. 

Copeland.  T.   F., 

Road   Foreman   Eng's., 
Carnegie   Steel    Co., 

Munhall,   Pa. 
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Cornelius,   R.   D., 

Foreman,   Pressed   S.   C.   Co., 
Green's   Hotel, 

McKees   Rocks,  Pa. 

Cotton,  A.  C. 

Instructor,  P.   R.   R., 
203    Penna.   Station 

Pittsburgh,  Pa. 

Condit,   E.   A.,  Jr., 
Sales   Mgr.,   Rail  Joint  Co., 
Oliver  Building, 

Pittsburgh,    Pa. 

Coulter,   A.    F.. 
G.   C.   F.,   Union    R.    R.   Co., 

East  Pittsburgh,  Pa. 

Courson,  Chas.  L., 

Fore.    Car    Inspectors, 
P.   R.   R.   Companj', 

Pitcairn,    Pa. 

Courson,  J.   F., 
General    Foreman, 

Pennsylvania  R.  R.  Co., 

Pitcairn,    Pa. 

Courtney,   D.  C, 
Mechanical   Expert, 

Pittsburgh    Railroad    Device 
Co.,   1130  Sheffield  St., 
X.   S.,   Pittsburgh,   Pa. 

Courtnev,   H., 

Dratts'man,  P.  &  L.  E.  R.  R., 
102   Freeland   St., 

Pittsburgh,   Pa. 

Cover,  N.  C. 

Chief   Clerk  M.  P.   Dep't., 

P.  &  L.  E.  R.  R.  Co., 

15  Tacoma  Ave., 

Youngstown,    O. 

Craig,    E.    ^r., 

Smoke  Inspector, 
P.  R.  R.  Co.. 
601  West  Railroad  Ave., 
Oakmont,  Pa. 

Craig,    E.    A., 

South   Eastern   Manager, 
Westinghouse   Air   Brake    Co., 
318  Westinghouse   Bldg., 
Pittsburgh,   Pa. 


Crawford,   D.    F., 

Genl.  Supt.  Motiv?"  Power, 
Pennsylvania    Lines    West, 
Pittsburgh,    Pa. 

Crenner,  Jos.   A.. 

Rep.   Dearborn   Chemical   Co., 
1623  Farmers  Bank  Bldg., 

Pittsburgh,   Pa. 

Croft,   Elliot   P.. 

Engineman,    Penna.    Co., 
8  Eloise  St., 

N.   S.,   Pittsburgh,   Pa. 

Cromwell,   S.  A., 

Supt.    Train    Supplies 
and   Expenses, 

B._&  O.  R.  R.  Co., 
736  X.  Carrollton  Ave., 
Baltimore,  Md. 

Crouch,  A.  W.. 

Vice    President,    Dearborn 
Chemical  Co., 

705  C.  P.  R.   Bldg.. 

Toronto,  Canada. 

Cullen,  Jas.  K., 
President, 

The  Xiles  Tool  Works  Co., 
Hamilton,  Ohio. 

Cunningham,   R.   I., 
Mechanical  Expert, 
W.  A.  B.   Co., 

436    Franklin    Ave., 

Wilkinsburg,   Pa. 

Currie,    J.    C, 

Rep..  Nathan  Alfg.  Co., 
101    Park    Avenue, 

New  York,  N.  Y. 

Curtis,   C.  A.,  Jr., 

Draftsman,  P.  S.  C.  Co., 
609  California  Ave., 

Aval  on.  Pa, 

Curtis,  Wm.  R., 

Draftsman,   Jones   & 
Laughlin   Steel   Co., 
■    Errett   Place, 

Carnegie,  Pa. 

Dalton,  C.   R., 
M.    P.    Inspector. 
Penna.   R.    R.    Co., 

S.   S.   Pittsburgh,    Pa. 
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Dambacli,  C.  O., 
Superintendent, 

Wabash-Pgh.   Terminal  Ry., 
Wabash    Bldg., 

Pittsburgh,    Pa. 

Danfoi-th,  G.   H., 

Asst.  Structural   Engr., 
J.   &  L.   S.    Co., 

3rd  Ave.  and  Ross  St., 

Pittsburgh,   Pa. 

Dashiell,  J.  W., 

F.  &  T.  Agent,  B.  &  O.  R.  R., 
Glenvvood   Station, 

Pittsburgh,    Pa. 

Davis,  H.  J., 

Supt.,  St.  Clair  Terminal  R.  R., 
Clairton,  Allegheny  Co.,  Pa. 

Davies,  I.  J., 

Superintendent, 

Pressed  Steel  Car  Co., 
6630  Brighton  Road, 

Ben  Avon,  Pa. 

Davis,  J.  E., 

Master   Mechanic, 

Hocking  Valley  R.   R., 
396  Stoddart  Ave., 

Columbus,  Ohio. 

Deagen,  John  J., 

Blacksmith  Shop   Foreman, 
Penna.  Co., 

1207  Center  Ave., 

Wellsville,  O. 

Dean,  A.  W., 

Foreman.  B.  &  O.  R.  R., 
5119  Lodona  St., 
Hazelwood,  Pittsburgh,  Pa. 

Oeane,   Robert, 

Chief  Clerk,  B.  &  O.  R.  R., 
4631    Chatsworth   Ave., 

Pittsburgh,    Pa. 

DeArment,  John  II., 

Foreman,  Blacksmith  Shop, 
P.  R.  R.  Co., 
P.  O.   Box  284, 

Pitcairn,  Pa. 

Deckman,   E.  J., 
Mfg's.  Agent, 

1417   Oliver   Bldg., 

Pittsburgh,  Pa. 


Deems,  N.  A., 

]\Iaster    Mechanic, 
B.   &  O.   R.  R., 

218  Winston  St., 
Hazelwood,  Pittsburgh,   Pa. 

Degener,    P.   A., 

Secretary  and  Treasurer, 
Dempcy-Degener   Co., 
Empire    Bldg., 

Pittsburgh,   Pa. 

DeLaney,    V.    W., 
General  Yardmaster, 

Youngstown  Steel  &  Tube 
Co., 

Youngstown,    Ohio 

Demarest.  T.  W., 
Supt.   Motive   Power, 
Pennsylvania    Lines, 

Ft.  Wayne,  Ind. 

Deneke.   \V.   F., 
Freight  Agent,  B.  &  O.  R.  R., 
593  Jones  Ave., 

North   Braddock,  Pa. 

DeRemer,  W.  L., 
V.  Pres.,  Spencer  Otis  Co., 
747  Railway  Exchange  Bldg., 
Chicago,  III. 

Detwiler,  U.    G., 

Foreman   Car   Shop, 

Penna.   R.   R.    Co., 

P.  O.   Box  97,  ^ 

Verona,   Pa. 

Dickinson,  F.  W., 
M.  C.  B.,  B.  &  L.  E.  R.  R.  Co., 
Greenville,   Pa. 

Dobson.  E.    H.. 
Asst.  Div.  Engr.,  B.  &  O.  R.R., 
B.   &  O.    Passenger  Station, 
Pittsburgh,    Pa. 

Dobson.  O.  C, 
Salesman,  The 

Carliorunduni   Co., 
Frick  Annex, 

Pittsburgh,   Pa. 

Donaluie,  C.  J., 
Ass't.    to   Vice    President, 
American   Loco.   Co.. 
30  Church  St., 

New  York.  N.  Y. 
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Donovan,    P.    H.,  Diier,  James  J., 

Mechanical   Engineer,  President,   Duer  Spring 

W.   A.   B.   Co.,  &  Mfg.  Co., 

Wilnierding,  Pa.  P.  O.  Box  669, 


Pittsburgh,    Pa. 

Dorr.    Charles    O.,  t\   a    c           it- 

Chief  Clerk,  Duff,  Samuel   E., 

M                 I     1      Tj     r)     /"  Lonsultnitr   L,neniccr, 

iMononganela   K.    K.    Co.,  -,^^    t~        •        t->i  i 

Brownsville.   Pa.  ^^^   Empire   Bldg 

Pittsburgh,    Fa. 

Doty,  W.  H.,  Dugan,   Hugh  A., 

Air  Brake   Instructor,  Yardmaster,   Mon.   Con.   R.   R., 

P.   R.  R.  Co.,  4640  Chatsworth   Ave., 

Dcrry,   Pa.  Pittsburgh,    Pa. 

Doutv    C    D  Di'ggan,   E.    J., 

Ins'o.   Test  Dept.,   P.  R.  R..  ^lerk     Montour   R.   R., 

Barree,    Pa.  ^^24  Oliver  Bldg. 

Pittsburgh,    Pa. 

Downes,   D.   F.  Dunham,   F    C, 

^l^t.Trani    blaster.  Special   Sales   Agent. 

P.  R.  K.  Co.,  ^^j    s    jyiet^j  &  ^if      Q 

Pittsburgh    Division,  ,65    Broa.hvav, 

5648  Rui-al  .\ve.,  j^ie.v    York,    N.    Y. 
Pittsburgh,    Pa. 

Dunlap,   A.   N., 

Downing,  T.   S.,  ]\Icrr.   R    R.   Dep't., 

Master  Car   Builder,  H.  Murdoch  &  Co., 

C.  C.  C.  &  St.  L.  R.  R.,  432   \\"ood    St.. 

Indianapolis,    Ind.  Pittsburgh,    Pa. 

Drake,   Thos.    E.,  Dunlevy.  J.   H., 

Clerk,    Supt's.    Office,  Freight    Agent, 

B.  and  O.  R.  R.,  Penna.   R.  R.    Co.. 

4631    Chatesworth    Ave.,  70  South  Seventh   St., 

Pittsburgh,   Pa.  South  Side,   Pittsburgh,  Pa. 

Drake    W    C  Dunn.  Samuel  O., 

4733' Second   Ave.,  Editor    Raihvav  Age   Gazette, 

Hazelwood,  608  So.  Dearborn  St., 

Pittsburgh.   Pa.  Chicago,   IlL 

r)  ..  .      Af    s  Dussel.  F.  E.. 

't^^^  °'   V       '11      r-       ,    ^  Secretarv    and    Treasurer, 

Rep..    Crucible    Steel    Co  Transuc   &   Williams   Co.. 

ot   America,   Frick  Building,  Alliance.  Ohio. 
Pittsburgh.   Pa. 

Dvffcrt.  W.   B..  Jr.. 

Drayer.   U.   S..  Field   Engineer. 

Draftsman,  P.   R.   R.   Co.,  Pressed   Steel   Car   Co., 

Altooiia,    Pa.  McKees  Rocks,  Pa. 

Dudle)-,    S.    \V..  Dzugan,  John. 

Asst.   Chief  Engr.,  Signalman,   Union    R.    R., 

W.   A.   B.   Co..  706   Hawkins  Ave.. 

\Yilmcrding,   Pa.  North   Braddock,  Pa^ 
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Easter,  Dr.  D.  M.,  Emery,  C.   W.. 

Medical  Examiner,  Yard   Master,   Monongahela 

P.   R.   R.   Co.,  Connecting  R.   R., 

Merchants    Hotel,  Second   Ave.,   near   Bates 

Greensburg,  Pa.  St., 

Pittsburgh,  Pa. 
Edmunds,  i-rank   vV., 

Sales  Agent,  The  Dressel  Emerv    E 

^^.o^'o''^^?"\P  ^'^°''''''  Railway"  Supplies, 

3868  Park  Ave  I305  Farmers  Bank  Bldg., 

New  York,  N.  \.  Pittsl)urgh,   Pa. 

Edwards,  G.  H.,  ,-     ,  ,         t       •     t 

Dist.    Supt.    Puiiman    Co.,  Endsley,  Lo">s   E., 

1013   Penn   Ave.,  P''"*-  ^^  ^X-  Mechanical 

Pittsburgh,    Pa.  Engmeermg,  L.  of  P., 

Grant  Boulevard, 

Eichenberger,   J.  J.,  Pittsburgh.   Pa. 
Freight  Agent,  Penna.  Co., 

North  and   Irwin   Aves.,  Engiirt.    A.    F.. 

Allegheny,  Pa.  Chief   P.  \\  .    Clerk, 

American   Loco.  Co., 

Eichenlaub,   W.   C,  2    Drum   St., 

Secretary.  X.  S.,   Pittsburgh,  Pa. 
Union   Steel   Casting   Co.. 

61st  St.  &  A.  V.   Ry.,  Erikson,   Emar  S.. 

Pittsburgh,   Pa.  Asst.    Chief    Draftsman. 
P.  S.  C.  Co., 

Elkui.   W.    C,  McKees  Rocks,  Pa. 
P.   W.   In.sjM-.,    1\   R.   R. 

Pitcairn,   Pa.  Evans,   Evan, 

Elliot,  A.  U.,  ^":^-  ,?"-''■•  F"'""  ^-  ^- 


Ti     '      '      •'  111   Camp  Ave., 

Representmg,  p 

American    Brake    Slioe   and 


Braddock,  Pa. 


Foundry   Co.,   Room   1335,  Evans.   1<.  J.. 

Real  Estate  Trust  Bdg.,  V.    P.    &    Gen'l    Manager, 

Philadelphia,  Pa.  Franklin  Mfg.  Co., 

„,,.          T        -,  Franklin,    Pa. 
Elliott,  Jos.  M., 

Auditor,    Dept.   Supplies,  Evans,   Sam'l   R., 

City   of   Pittsburgh,  Yard   Master. 

116  Glen   Caldah   St.,  Monongahela   R.   R.   Co., 

Pittslmrgh,   Pa.  408  Fifth  Ave., 

^,,.    ^^     ,r     w  Brownsville.  Pa. 
Elliott,   M.   VV., 

Manager,  Consumers   Oil  Co.,  Evans,  T.    T., 

1016   Constance   St.,  Electrician',  P.  S.   C.   Co.. 

N.   S.,    Pittsburgh,   Pa.  42    Highland   Ave., 

McKees  Rock>,   Pa. 
i:.imer.    \\  ni., 

S.  M.  P.,  Northern  Div..  Everest.    W.    B., 

P.   R.   R.    Co..  Trallic    Manager.    Westing- 

622   Brisbane   Bhlg..  iuiuse   l':iec.  &   Mfg..  Co., 

Buffah.,  X.  Y.  Fast   Pittsburgh,   Pa. 

Elverson.   1!.   W.,  Falkensteni.   W.    II.. 

General   I-'orcman.  Superintendent,    Railway 

Misc.  Order  Dept..  Steel  Spring  Co.. 

Piessed  Steel  Car  Co..  20lh    and    Liberty   Sts.. 

McKees   Ro-ks.    Pa.  Pittsburgh.    Pa. 
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Paris,  J.  i\I.. 

Master  Alcclumic, 

YouiiRStown   Sheet   and 
Tube   Co., 

Youngstown,  Ohio. 

Felton,   F.   J.. 

Acting  Sup't.  Car  Wheel  Fdy. 
Pressed  Steel  Car  Co., 

McKees    Rocks,   Pa. 

Ferguson,   D.   E., 
Purchasing  Agent. 
H.   K.   Porter   Co.. 
49th    Street. 

Pittsl)urgh,    Pa. 

Ferguson,  O.   G., 
Siipt.   Trans., 

Monon.    Conn.   R.   R., 
4166  Second  Ave., 

Pittsburgh,    Pa. 

Ferguson,   R.   B.. 
Clerk   to   Supt.. 

Mon.    Conn.    R.    R., 
4439   Chatsworth   Ave., 

Pittsburgh,    Pa. 

Ferren.   Rol)"t.  O., 

Locomotive    Engineer, 
Penna.   R.  R.   Co., 
1233  Franklin  St., 

\\^ilkinsburg,   Pa. 

Fettmger.    H.    O.. 

Rep.    Ashton    Valve    Co., 
128  Liberty  St., 

New  York,  N.  Y. 

Field,  Arthur  W., 

General    Sales    Agent, 

Standard   Motor  Truck   Co., 
1120   Frick    F.ldg.. 

Pittsburgh,    Pa. 

Finegan,   I,.. 

Sup't.   of   Shops, 
H.   &   O.   R.   R.   Co., 

Glenwood,   Pa. 

Finlcy,   Geo.   F., 

Wrcckmastcr,   Penna.    R.    R., 
Y^oungwood,   Pa. 

FinlcA',    Tas.   .A., 

Pgii.    Air   Brake   Co.. 
818  Washington   Blvd., 

Pittsburgh,    Pa. 


Finney,  R., 
General    Agent. 
B.  &  O.  R.  R.  Co., 
Rooms  930-931. 
Oliver  Building. 

Pittsburgh.   Pa. 

Fitzgerald.    D.   W., 
Assistant   Foreman, 
^lachine    Shop, 
Penna.    Lines, 

1600  Commerce  St., 

Wellsville,    Ohio. 

Fitzgerald,  G.  H., 
District    Manager, 

The   Bird-Archer  Co., 

1409  1st  Natl  Bank  Bldg., 
Pittsburgh,    Pa. 

Flaherty,  P.  J., 
Manager. 

American   Car  and  Ship 
Hardware  Mfg.  Co.. 

New  Castle,  Pa. 

Fleharty.  J.   H.. 

Asst.   Mgr..  Jos.   T. 
Rj'erson   &   Son, 

Western  Reserve  Bldg., 

Cleveland,  O. 

Flannery.    Tas.  J., 

Prest..  Flannery  Bolt  Co., 
Vanadium  Building, 

Pittsburgh.    Pa. 

Flanner}\  Jos.   M., 

Pres..   Standard  Chemical   Co., 
Vanadium   Building. 

Pittsburgh.   Pa. 

Fluent,   B.   F.. 

Eng.    Dispatcher, 
B    &  L.  E.  R.  R., 
Box   42, 

N.   Bessemer,  Pa. 

Fogle,   Emmett    F., 

Chief   Clerk,  Chief  Engr., 
W.   P.  Ter.  Ry., 
1    Olj'mpia   St.. 

Pittsburgh,   Pa. 

Poller,   Chas.   S., 
Mgr.    Sales,    Union 
Sprim?   &  Mfg.   Co.. 
2432   Oliver"  Bldg., 

Pittsburgh,    Pa. 
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Forcier,  C.  W., 

Storekeeper,  Pgh.  Rj'S.  Co., 
Felecia   Way  and 
Sterret  Street, 

Pittsburgh,    Pa. 

Forsythe,  Geo.  B., 

Asst.  Foreman,   Car   Dept., 
Penna.  Co., 
P.  O.  Box  95, 

Conway,  Pa. 

Fox,  H.  K., 

Motive   Power   Inspr., 
W.  M.  R.  R.. 

Hagerstown,   ^Id. 

Frame,    R.   S..  Jr., 

Genl.  ^Igr.  and  Chief  Engr., 
M.  &  L.  R.  R.  Co., 

Old  Washington,   O. 

Francis,   W.   S., 
Salesman, 

Martell  Packing  Co., 
819  Fulton   Bldg., 

Pittsburgh,   Pa. 

Franej',  J.   F., 

Rep.  Dearborn  Chemical  Co. 
of   Canada, 
705  C.  P.  R.  Bldg., 

Toronto,   Ontario. 

Frank,    Laurence    W., 

Sec,  Duquesne  Steel  FdJ^  Co., 
1104  Arrott  Building, 

Pittsburgh,    Pa. 

Frasher,   John    D., 

Insp.,    Pressed   S.    C.    Co., 
613  Arch   St., 

X.  S.,  Pittsburgh,  Pa. 

Fray,  Samuel, 

General    Sales   Dep't., 
Carnegie  Steel  Co., 

Pittsburgh,   Pa. 

Frazier,  Edward  L.,  Jr., 
Draftsman,  Penna.  R.  R., 
P.   O.   Box  14, 

Verona,   Pa. 

Freshwater,  F.   H., 
Chief    Draughtsman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 


Frost,   Harry  W., 
President,  The  Frost 
Railway   Supply  Co., 
812  Penobscot  Bldg  , 

Detroit,    Alicb. 

Fuller,   S.   R.,  Jr., 
41    Heights   Terrace, 

Ridgewood,   N.   J. 

Fulton,  A.   M., 

Asst.   Supt.,   Fort  Pitt 
r^lallable   Iron   Co., 
714  }ilontour  St., 

Coraopolis,    Pa. 

Funk,   Sterling  R., 
Rep.,    Jenkins    Bros., 

701    Peoples    Bank   Bldg., 

Pittsburgh,   Pa. 

Gale,  C.  H., 

Supt.    Foundries, 

Pressed    Steel   Car   Co., 

McKees  Rocks,  Pa. 

Gallinger,   Geo.   A., 

care  Ingersoll-Rand   Co., 
11    Broadway, 

New  York,  N.  Y. 

Gano,    J.    H., 

Sup't.  and  M.  C.   B., 
Aliq.  &  Southern  Ry., 

Woodlawn,  Pa. 

Garaghty,  W.   C, 
963   Oakland   Ave., 
Price   Hiil, 

Cincinnati,  O. 

Garland.  W.  L., 

Mgr.,  S.  C.  H.  &  L.  Co., 
501   Arcade   Bldg., 

Philadelphia,  Pa. 

Gearhart,   H.  J., 
Purchasing  Agent, 

Pressed  Steel  Car  Co., 
665  Maryland  .'Vve., 

Pittsburgh,    Pa. 

Gearhart,  J.  A.. 

Manager,  Inspection  Dept., 
Gulick-Henderson    Co., 
525  Third  A\e.. 

Pittsburgh,    Pa. 
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Geddes,  Jas.   R., 

C.  C.  to  Gcn'l.  IManager, 
Monon.    Connecting  R.   R., 
2ncl  Ave.  near  Bates  St., 
-l^ittsburgh,    Pa. 

George,  M.  E., 
Car  Foreman, 
Union  R.  R.  Co., 

Port    Perry,  Pa. 

Germain,    L.,   Jr., 

Pres't.  Germain   Lumber  Co., 
Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

Gibson,   Albert    C, 
Publicity  Dept., 

Spang,   Chalfant  Co., 
Union   Bank  Bldg., 

Pittsburgh,    Pa. 

Gibson,    Frank, 
C.    C.   to   Supt., 
Union    R.    R.   Co., 
516  South  Ave.. 

\\'ilkinsburg,  Pa. 

Gibson.  \\'m.   S.. 
Engr..  ^I.  of  W., 
Union    R.   R.   Co.. 
831    Holland  Ave.. 

\\'ilkinsburg,   Pa. 

Gies.  Geo.  E.. 

Genera!   Foreman. 

Pennsylvania   Company, 
1.S29  Garfield  Ave., 

X.   S.,   Pittsburgh,    Pa. 

Gifford,    Charles, 

Rep.,   Monarch   Steel 
Castings    Co., 

Detroit,    Mich. 

Gilbert.  Alex.   D., 
Clerk.   P.   R.    R.   Co.. 

1104  ^rulbcrry  St., 

Wilkin sburg.    Pa. 

Gildrov.  Geo.    T., 

Supt'.   Al.   (<l'   H.   Div.. 

Lehigh  Valley  R.  R.  Co.. 

Hazelton,    Pa. 

Gillespie,    John    ]M., 

G.    S.    A.,   Lockhart    Iron    & 
Steel    Company. 

McKees   Rocks.   Pa. 


Gillespie,  Wm.  J.,  % 
Boiler   Inspector, 
P.  &  L.  E.  R.  R., 
1127  Charles  St., 

McKecs  Rocks,  Pa. 

Glass,  H.  M., 

Ass't.  Round  House  Foreman, 
Penn.  R.  R.  Co., 

Oil   City,  Pa. 

Glassburn,  S.   G., 

Ass't.  Road  Foreman  of 
Engines,  P.  R.  R.  Co., 

Conemaugh,  Pa. 

Goetz,   Henry  L., 
Asst.  Supt.  Power  Dept., 
J.  &  L.  Steel  Co., 
5807  Elmer  St.. 

Pittsburgh,   Pa. 

Gold,  Egbert  H.. 
Pres.  Chicago  Car  Heating  Co., 
Railway  Exchange  Building, 
Chicago,    III. 

Gorby,   F.   E.. 

Chief  Clerk   to    Supt., 
B.  &  O.  R.  R.  Co.. 

New    Castle,    Pa. 

Graff.   E.   D., 
Salesman, 

Jos.  T.   Rverson   &  Son, 
2202  Oliver  Bldg., 

Pittsburgh,   Pa. 

Gowdy,   H.   K., 

Superintendent    Power 
Stations,    Pittsburgh 
Railways    Company, 
235  Charles  St., 

]\rt.    Oliver   Station. 

Pittsburgh,    Pa. 

Gratinger.   Jos  . 

Time  Clerk.  Monon.  R.  R.. 
405   Church    St.. 

Brownsville,    Pa. 

Grafton.   John   J.. 

Ass't.   JNIach.    Shop   Foreman, 
Penna.  Lines  West. 
460   Fourteenth    St.. 

Wellsville,    O. 
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Graham,  Chas.  J., 

Sec.  Graham   Nut  Co., 
400  Roup  Place, 

Pittsburgh,    Pa. 

Graham,   Harry   C, 

Treas..   Graham  Xut  Co., 
1608  State   Ave., 

Coraopolis,    Pa. 

Graham.    H.    E., 

General    Freight   Agent, 
Pressed    Steel    Car   Co., 

Pittsburgh,    Pa. 

Grantier,    L.    V., 

Motive   Power   Insp., 
B.  &  O.  R.  R., 
1008  House  Bldg., 

Pittsburgh,   Pa. 

Gray,   Elijah, 
Per    Diem    Clerk, 
Monn.   Conn.   R.  R., 
69  Freeland  St., 

Pittsburgh.  Pa. 

Gray.   G.    B.. 

Signal    Inspector, 
Penna.   Lines  West, 

Room  821,   Penna.   Sta., 

Pittsburgh,   Pa. 

Grav,  Guv  AI., 
S.'  M.   P., 

B.  &  L.  E.  R.  R.  Co., 

Greenville,    Pa. 

Gray,    Robert. 

Locomotive    Engineer, 
P.  &  L.  E.  R.  R.  Co., 
502   Brunot  Avenue, 
20th  Ward,  Pittsburgh,  Pa. 

Gray.  T.  H.. 

Master  Carpenter.  P.  R.   R., 
Cor.   Eastern   and   Freeport, 
Aspinwall.    Pitts1)urgh,    Pa. 

Green,  Thos.  C, 

Rep.   Garlock  Packing  Co., 
408   Minton    St.. 

Pittsburgh,   Pa. 

Greiff,  J.   C. 

Draftsman,   P.   S.  C.   Co., 
701    Broadway.   West    Park, 
McKees  Rocks,  Pa. 


Grewe,    H.    F., 

jMaster   ^Mechanic, 

Wabash-Pittsburgh   Ter. 
Ry.    Co., 

Carnegie,    Pa. 

Grieves,  E.  W.. 

Mechanical   Expert, 
Galena  Signal   Oil  Co., 
1756   Park  Ave.. 

Baltimore,    Md. 

Grimshaw,  F.  G., 
Asst.   Engr..   M.   P.. 

Room  203.  Penna.   Station, 
Pittsburgh,   Pa. 

Griswold,  W.   W., 
Purchasing   Agent, 
W.     &L.  E.  R.  R.. 

Cleveland,  O. 

Gross,  C.  H., 

Draftsman   P.   S.   C.  Co., 
1018  Stanford   Road, 

N.   S.  Pittsburgh,   Pa. 

Grove.  E.  M., 
Treasurer. 

McConwav  &  Torley  Co., 
4Sth  St.  and  A.  V.  Ry.. 

Pittsburgh,    Pa. 

Grooms,  J.  C. 

Genl.  Real   Estate  Agent, 
P.  &  L.E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Guay.  J.   W.. 

Representing   Fort   Pitt 
Steel    Casting   Co., 

McKeesport,   Pa. 

Gulick.    Henry. 

Pres..    Gulick-Henderson    Co., 
525   Third   Ave., 

I'itlslnirgh,    Pa. 

Gumbes,  J.  H., 

Supt.,  Renovo  Div., 

Renovo,   Pa. 

Hackenbiirg,  J.  H.. 
Ass't.   Pur.   Agent, 

Pressed   Steel   Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 
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Hagerty.  E.  D., 
Storekeeper. 

Pcnna.    R.   R.   Co., 

Verona,    Pa. 

Haggert\-,  John   !•"., 

Roundhouse   Foreman, 
B.  &  O.  R.  R.. 
204  Renova  St., 
Glenwood,  Pittsburgh,  Pa. 

Hague,  Jos.   R., 
Rep..   Independent 
Pneumatic  Tool  Co., 

1208  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Hair.  H.  J., 

Salesman,    Manning,    Maxwell 
&  ^loore, 

1005    Park    Bldg., 

Pittsburgh,   Pa. 

Hallett,  H.  M., 

Dist  Mgr.,  Penna.  Crusher  Co., 
1104  Machesney   Bldg., 

Pittsburgh,   Pa. 

Hamilton,  Wm.. 

President,   Erie   Car  Works, 

Erie,    Pa. 

Hamilton,   William, 

!Mgr.  Railway  Sales  Dept., 
Billings-Chapin    Co., 
Fort  Pitt  Hotel. 

Pittsburgh.   Pa. 

Hammond,  H.  S., 
Sales  Agent, 

Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg.. 
1910  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Hannington,  Walter, 
Geu'l   Bookkeeper, 
W.   P.   Ter.   Ry., 
523  Wabash  Bldg., 

Pittsburgh,    Pa. 

Hansen.  J.  ]\I., 
President, 

Standard  Steel   Car  Co., 
1131    Frick   Building. 

Pittsburgh,    Pa. 


Hardman,  H.  J., 
C  C.  to  M.  M., 
Penna.   R.  R.   Co., 

Liberty  Ave.  &  28th  St., 
Pittsburgh,   Pa. 

Haring,   Ellsworth, 

Rep.,  Herman  Boker  &  Co., 
684  A  Hancock  St.. 

^      Brooklyn,   N.   Y. 

Harrigan,   P.   J., 

Genl.    Car    Foreman, 

McKeesport  Conn.  R.  R., 
716  South  Evans  Ave., 

McKeesport,  Pa. 

Harrinian,  Henrv  A., 
514  Smithfield'St., 

Pittsburgh,   Pa. 

Harris.  J.  D., 
503   Forest   Road. 

Roland  Park,   Md. 

Harrison,  F.  J., 

Supt.  ^I.  P.,  B.  R.  &  P.  Ry., 

Du   Bois,   Pa. 

Harner,  A.  J., 
Traveling  Engineer, 
Monon.  Div., 

Penna.  R.   R.  Co., 

West  Brownsville,  Pa. 

Haselett,  D.   H.. 
Asst.    Shop    Clerk, 
Penna.    R.    R.    Co., 
28th    St., 

Pittsburgh,   Pa. 

Hastings,    Chas.    L., 
Gen'l.  Sales  Manager, 

American   Vanadium   Co., 

Pittsburgh.   Pa. 


Hassler,  J.   H., 

Transitman.   B.  &  O.  R.  R. 
4819   Monongahela   St. 
Pittsburgh, 


Pa. 


Hauser,   James   W., 

Engirehousc    h^oreman, 
P.  R.  R.,  Liberty  St., 

California, 


Pa. 


Hauser,  W.   M., 

A.ccountant  I.   C.   C. 
[Municipal    Building, 

Chattanooga,  Tenn. 
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Hawkins,  M.   E., 
Air   Brake   Instructor, 
Penna.   R.   R.   Co., 
657   Herron    Ave., 

Pittsburgh,  Pa. 

Hayes,  R.  F., 

Eastern    Manager, 

The  Curtain   Supply  Co., 
Hudson   Terminal, 
50  Church  St., 

New  York,  N.  Y. 

Hayes,    Scott    R., 

care  X.  Y.  Air   Brake  Co., 
165   Broadway, 

New  York,   N.   Y. 

Haynes,  j.   E., 
Master   Mechanic 
Montour  k.   R.  Co., 

Coraopolis,   Pa. 

Hays,   Milton   D., 

President,   Simplex   Air 

Brake  and   Mfg.   Co., 

436  Wabash  Bldg., 

Pittsburgh,    Pa. 

Heird,   Geo.  W., 

Yardmaster,   B.   &  O.  R.  R., 
312  Winston   St., 

Pittsburgh,    Pa. 

Helm,  E.  E., 

Ass't.   Train   Master, 
P.  R.  R.  Co., 
P.  O.  Box  951, 

California,   Pa. 

Heltzell,   J.   I„ 

Gang  Leader.   P.   R.   R., 
Thirtieth    Street   Shops, 

S.   S.,   Pittsburgh,   Pa. 

Hencli,   Norman   M.. 

Engr.   Track   Appliances, 
Carnegie   Steel    Co., 
Carnegie    Bldg.. 

Pittsburgh,    Pa. 

Henderson,    J.    \V., 
Vice     President, 

Gulick-Hendcrson    Co., 
525   Third   Ave,, 

Pittsl)urgh,    Pa. 


Henry,   J.    M., 

Supt.  Jlotive  Power,  P.  R.  R., 
207  Penna.  Station, 

Pittsburgh,   Pa. 

Henry,   J.    S.^ 

Manager,  N.  E.  Dis't., 
Safety   Car   Heating  and 
Lighting  Co., 
2    Rector    St.. 

New  York,   N.   Y. 

Hepburn,    M.   J., 
M.  P.  Clerk.,  P.  R.  R.  Co., 
Room   102,   Penna.   Station, 
Pittsburgh,    Pa. 

Herbick,   Nicholas, 

Vice    President,   Simplex 
Air    Brake    Co., 
441   Orchard   St., 

Bellevue,   Pa. 

Herlehy,   Thos.   W., 
Carneg'e    Steel   Co., 
5633  Second  Ave., 

Pittsburgh,   Pa. 

Herman,  W.  J., 
Traffic  Manager, 
The    Germain   Co., 

1722  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Herrold,   A.    E.. 

Master  Car  Builder, 
Monon.    Conn.   R.    R., 
1    Alger   St., 

Pittsburgh,   Pa. 

Hcrshey,   Jas.   E., 
Insurance    Solicitor, 
226  Frick  Bldg., 

Pittsburgh,    Pa. 

Hettler,   R.   C, 
Asst.   Genl.   Foreman, 
Penna.  Lines, 

N.  S.,   Pittsburgh,   Pa. 

Hetzel,   Edward  J., 

Clerk,  Oliver  I.  &  S.  Co., 
So.  Tenth  and   Muriel   Sts., 
Pittsburgh,   Pa. 

Higgins,    H.    L., 

Clerk,  Penna.   Lines  West, 
Room   1G09,   Penna.   Station, 
Pittsburgh,   Pa. 
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Hillien-y,  H.  H..  Holbrook,  W.  H.,^ 

M.  M.,  Penna.  Lines,  R.   F.   of    Eiigs."* 

Mahoningtown,  Pa.                    P.  C.  C.  &  St.  L.  Ry., 

3273  Ashlyn    St., 

Hilferty,  Chas.   D.,  Pittsburgh,    Pa. 

Rep.   Locomotive  tt   n       i     /-     t 

Superheater  Co.,  Holland,   C.   J., 

P.  O.  Box  34,  F°''^'"^"  Casting  \  ard, 

Chautauqua,    X.   Y.  -^v^^  ^  ^°-\.r 

/09    Fruit    Way, 

McKees    Rocks,   Pa. 

Hill,  J.  F., 

Master    .Mechanic,  Holmes,  C.  W., 

W.   &  L.   E.  R.  R.,  p.    vv.   Insp'r.,   P.   R.   R., 

Brewster,  O.  Pitcairn,    Pa. 

Hilty,    Harry   A.,  Holmes.  John   McC, 

Foreman  Car   Repairs,  ^'V^l^^^^V  ^^.V  Car  Wheel  Co., 


P.    R.    R., 


107  Woodland  Ave., 


17l'  Mayflower  St.,  ^'-  S-,  Pittsburgh,  Pa. 

E.  E.,  Pittsburgh,  Pa.  ^^,^    ^    ^^ 

Sales   Engr.,   Rosedale 

Hindman.    S.    M..  p-jy    ^nd  Mach.  Co.. 

Railway  Supplies,  1710   Montpelier  St.. 

Oliver    Bldg.  Dormont,  Pittsburgh,  Pa. 
Pittsburgh,    Pa. 

Holt,  James, 

Hink,  Geo.  L..  P.  W.  Inspector,  P.  R.  R., 

Piece- Work  Insp.,   P.  R.  R.,  Box  284 

Redman  ]\Iills,   Pa.  Pitcairn,   Pa. 

Hinkens,   E.   H.,  Hood.    Chas.   F.. 

Genl.    Foreman,  Prest..    Indian    Creek 

B.  &  O.   R.   R..  Valley  Ry.   Co., 

Glenwood,    Pa.  Connellsville,   Pa. 

u-   1  T        TLj    ^^-  Hood,  D.  G., 

Hmkley,   H.   W  .,  r-            i     a         i. 

r--    -1   T-            TO             n  General    Agent, 

Civil  Engr.,  Penna.   Co.,  t3    o    t     -n    r,    t>    r- 

1882  Clayton  Ave.,  ^-  ^  ^-  ^-   %.?/  ^°' 


X.   S.,  Pittsburgh.   Pa. 


Pittsburgh.    Pa. 


u    a  nu         ^  Hood.    S.    F., 

Hoffman     Chas.   T  Qe„    ^/[g^..  Indian 

Asst.   foreman,   Machine  Creek    Valley    Rv., 

Shop,  28th   Street.  Connellsville,    Pa. 

Pittsburgh,  Pa. 

Hoover,   E.  J., 
Hoffman.  N.  K.,  Genl.   Foreman    Forges, 

Supt.  Car  Service,  Pressed  Steel  Car  Co., 

P.  &  L.  E.  R.  R.  Co.,  75   Kendall   Ave., 

624  P.  &  L.  E.  Depot,  Bellevue,  Pa. 

Pittsburgh,    Pa. 

Hopkins.   H.  v., 
Hogan,  W.  T..  Asst.  Train    Master, 

Sale  Agent.  Wolf  Brush  Co.,  B.   &  L.   E.  R.   R., 

Ill  :\Iaple  Ave..  Box  117, 

Edgewood,  Pa.  Butler,   Pa. 
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Howard,  C.  H.,  Hudson,  Wm.  L., 

President,   Commonwealth  Road   Foreman   Engines, 

Steel  Company,  P.  R.  R.   Co., 

Pierce    Building,  Room  217  Penna.  Station, 

St.  Louis,  AIo.  Pittsburgh,  Pa. 

Howard,   R.,  Hucber,   Charles   M., 

Alachine  Shop   Foreman,  Clerk,  ]\lon.  Con.  R.  R., 

U.  R.  R..  Box  72,  260  Atwood   St.. 

Turtle   Creek,   Pa.  Oakland,  Pittsburgh,   Pa. 

Howe.   David   M.,  H^^^    (^^^    P^  j^. 

District  I\Ianager,  ^^     p     ^        .^.     p     j^     p, 

•'°ln7  w""!'   S,'"^!^             '  345   N.   Dennison    St., 

407  Wabash  Bldg.,  E.  E.  Pittsburgh,   Pa. 

Pittsburgh,    Pa.  '^ 

Howe,  Harry,  Hul-ford,  I    R   ^Id., 

Inspector  of  Castings,  ^  enmx.   K.   K., 

Pressed  Steel  Car  Co.,  lilrama.  Pa. 
INIcKees  Rocks,  Pa. 

Hughes.  John  E., 

Howe,   John  P-  &  L.  E.  R.  R.  Co., 

Foreman   Boiler  Shop,  No.  1  Bailey  Ave  ., 

B.  &  O.  R.  R..  ^^t-  Washington, 

Glenwood,   Pa.  Pittsburgh,   Pa. 

Howe,  M.  E..  Hughes.  H.  H., 

Dis't.  Sales   Mgr.,  Pgh.    Sales    .Mgr.,    Hoover, 

Glidden   Varnish   Co.,  Owens,  Rentschler  Co., 

315    Fulton    Bldg.,  617  Oliver  Bldg., 

Pittsburgh,   Pa.  Pittsburgh,    Pa. 

Howe,   W.    C,  Hughes.   Jos.    T., 

Supt-.  Pressed  j^sst    Manager, 

Steel   Car   Co          ,         ,      ^  H.  M.  Myers  Shovel  Co.. 

N.   S.,   Pittsburgh,   Pa.  Beaver  Falls,  Pa. 

ukill,  J.  L., 

232  Home  Ave., 


Huber.  F.  A.,  „    in    t    t 

r-        c        •         \         X.  Hukill,  j.   L., 

Car    Service    Agent,  -,^^  \J         ' 

B.  &  L.  E.  R.  R., 

Greenville,    Pa. 


Avalon,  Pa. 


Huber,  H.   G.,  Humphrey.  A.  L., 

Ass't.   Master  Mechanic,  Vice  Pres.  and  Gen.  Manager, 

Penna  R    R  ,  Westinghouse   Air   Brake 

Harrisburg,  Pa.  Company 

\\  ilmerding,    Pa. 

Huchel,  Edward  \Y., 

Clerk,  Insp.   Dept.,  Hunt,   Harry   H., 

Carnesie  Steel  Co.,  Engincman,  Winheld   R.   R., 

668  Frick  Anne.x,  West  Winfield,   Pa. 

Pittsburgh,  Pa. 

Hunter,  D.,  Jr., 
Huchel,   Henrv   G.,  Dist.  Manager,  Under  Feed 

Draftsman,  P.  S.  C.  Co.,  Stoker   Co.   of  -\merica, 

807   Russehvood  Ave.,  1119  Park  Building, 

McKees  Rocks,  Pa.  Pittsburgh,    Pa. 
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Hunter,   Frank  A., 

Sec.  and  Treas.,  Hunter 
Saw   &    Machine    Co., 
57th  and   Butler  Sts., 

Pittsburgh,    Pa. 

Hunter,  11.   S.. 

District    Alanager, 
Chicago  Pneumatic  Tool  Co., 
10-12    Wood    St., 

Pittsburgh,    Pa. 

Hunter,    John    A., 

Gang  Foreman,   P.   R.   R., 
616    Si.xth    St., 

Pitcairn,    Pa. 

Huntley.  F.  P., 
Vice  Pres't.  &  Gen'l.  Mgr., 
Gould  Coupler  Co., 
30  East  42nd   St., 

New  York,   N.   Y. 

Hurley,  Theodore, 

Resident  Insp'r.  A.  L.   Co., 
3514  Massachusetts  Ave. 

N.  S.,  Pittsburgh,  Pa. 

Hussey,  John  U.. 
223   Fourth  Ave., 

Pittsburgh,  Pa. 

Hutt,   Frank, 

Salesman,  Midvale  Steel   Co., 
1630  Oliver  Bldg., 

Pittsburgh,  Pa. 

Hyde,   Elbert  L., 
Patent  Attorney, 
1344   Oliver   Bldg., 

Pittsburgh,   Pa. 

Hyndman,  F  .T., 

Supt.  M.  P.  and   Cars, 
W.   &  L.   E.   R.  R., 

Brewster,   Ohio. 

Hyndman,  FI.   R., 
Asst.  General  Freight  Agent, 
Washington  Run   R.  R.  Co. 
2211  First  Nat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Hyndman,   N.   P., 

Genl.  Freight  &  Pass.  Agent, 
Washington  Run  R.  R.  Co., 
2211  First  Nat.  Bank  Bldg., 
Pittsburgh,    Pa. 


Ickes,  Ellwood  T., 
Inspector, 

Carnegie   Steel   Co., 
667   Frick  Annex, 

Pittsburgh,    Pa. 

Ingold,  C.  F., 
Clerk,  P.  R.  R., 

Room  318,  Penna.  Station, 
Pittsburgh,   Pa. 

Irwin,   E.   P., 

Chief  Clerk  to  M.  C.  B., 

Monon.  Conn.   R.  R., 

366  At  wood  St., 

Pittsburgh,   Pa. 

Isler,   Chas.  J., 
Div.   Operator, 
Penn.   R.   R.   Co., 
3000   Sarah   St., 

Pittsburgh,    Pa. 

James,  J.  H., 

Ass't.    Foreman,    ]\I.    S., 
P.   R.    R., 

Verona,    Pa. 

James,  J.  M., 

Asst.    Superintendent, 
P.   R.  R., 

Youngwood,  Pa. 

James,   Robert   E., 

Insp'r.   W.   A.    B.    Co., 
341    Welsh  Ave., 

Wilmerding,    Pa. 

Jameson,  Arthur   A., 
Clerk,   P.  R.   R., 
28th   and   Liberty  Ave., 

Pittsburgh,   Pa. 

Jefferson,   E.   Z., 

Mgr..  United  &   Globe 
Rubber  Mfg.  Co., 

2102  Farmers  Bank  Bldg.,. 
Pittsburgh,    Pa. 

Jenney,  Jacob. 
F.   C.   R., 

Monon.    Div.,   P.   R.    R.   Co., 
30th    St..   S.   S., 

Pittsburgh,    Pa. 

Johnson,    A.    B., 

Rep.,   Standard  Steel  Car   Co.,. 
Frick    Building, 

Pittsburgh,   Pa. 
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Johnson,    E.    A., 
Genl.    Sales    Mgr., 
Duff   Mfg.    Co, 
Preble    Ave, 

N.  S,  Pittsburgh,  Pa. 

Johnson,   I.   S, 

Resident   Material    Inspector, 
Test  Dept,.  Penna  R.  R.  Co., 
Room  301,  Second 
National    Bank   Bldg., 

Pittsburgh,    Pa. 

Johnson,    J.    E., 
Manager, 
The   Garlock  Packing  Co., 
100-108  Smithtield.  St., 

Pittsburgh,   Pa. 

Johnson,  Walter   A., 

Pneumatic  Tool    Manager, 
Ingersol-Rand    Co., 
Farmers   Bank   Bldg., 

Pittsburgh,   Pa. 

Johnston,  P.   H., 

President,  Johnston- 
Davies  Lumber  Co, 

1312  Union   Bank  Bldg., 

Pittsburgh,    Pa. 

Jones,   A.   W., 
Chief    Engineer, 
Montour   R.   R., 
Oliver   Building, 

Pittsburgh,   Pa. 

Jones,  Julian   D.. 

Ass't.  Div.  Operator,  P.  R.  R., 
Room  302,   Penna.  Station, 
Pittsburgh,    Pa. 

Jones,  L.  W., 
Vice    President, 

Wm.  Wharton  Jr.  Co., 
25th   &  Washington  Ave., 
Philadelphia,  Pa. 

Jones,   Marvin, 

Asst.   Genl.   Foreman, 
P.  S.  C.   Co., 

225  Martsolf  Ave., 

West  View,  Pa. 

Jones,  N.  P., 
Storekeeper, 

Monon.  Conn.  R.  R., 
4166  Second  Ave., 

Pittsburgh,  Pa. 


Jones,  Rees, 

Clerk,  Penna.  R.  R., 
143   Rochelle   St, 
Knoxville, 

Mt.   Oliver   P.   O., 
Pittsburgh, 


Pa. 


Jones,  W.  A., 

Ass't.  Engine  House  Fore- 
man, Penna.  Co., 
286  Jefferson   St., 

Rochtester,   Pa. 

Jordan,  James  E., 

Ass't.  Foreman,  P.   R.  R.  Co., 
Box  154, 

Pitcairn,   Pa. 

Kalbaugh,  I.   N., 

Supt.,   Motive   Power, 
Coal   &  Coke    Ry., 

Gassaway,   W.    Va. 

Kapp,  J.  B., 

Ass't  Master  Mechanic, 
Penna.    R.   R.   Co., 

Oil  City,  Pa. 

Karnes,  W.   T., 
General    Foreman, 
P.  &  L.  E.  R.  R., 

Glassport,  Pa. 

Katzen,   William, 

Draftsman,  P.  S.  C.  Co., 

McKees  Rocks,  Pa. 

Keenoy,    R.    P., 

Supt.,   Trans.,  American 
Steel   &  Wire   Co., 

15th  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 

Keiser,   John, 

Passenger    Trainmaster, 
Penna.   R.   R, 
425   Center  St, 

Wilkinsburg,    Pa. 

Keithley,   J.   T., 
General  Foreman, 

H.  C.  Frick  Coke  Co., 
500  Eleanor  Ave, 

Scottdale,   Pa. 

Kelly,  H.  B, 

Traveling   Fireman, 
P.  and  L.   E.  R.  R., 
904  Page   St., 

McKees    Rocks,    Pa. 
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Kelly,  J.  B., 

Mgr.,   JMoiiongahela    House, 

Pittsburgh,   Pa. 

Kcndrick,  J.   P., 
Master  Mechanic, 
B.  R.  &  P.  Ry., 
110  Liberty  St., 

Punxsutawney,    Pa. 

Kennedy,    Julian, 

Consulting-   Engineer, 
Bessemer   Bldg., 

Pittsburgh,   Pa. 

Kennedy,   O.   E., 

Auditor,  L.  K.  S.  Lines, 
514    Oliver   Bldg, 

Pittsburgh,   Pa. 

Kensinger,  E.  A., 

Freight  Agent,  P.  R.  R., 
245    Concord   St., 

Greensburg,   Pa. 

Keppel,  A.  M., 
Superintendent, 

Washington  Terminal  Co., 
Union    Station, 

Washington,  D.  C. 

Keptner,  J.   B., 
Coal  Inspector, 
P.  &  L.   E.   R.   R., 
1527  Napoleon  St., 
Beechview, 

Pittsburgh,    Pa. 

Kerr,  Edward, 
President, 

Lawrenceville  Bronze  Co., 
31st  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 

Kessler,    Howard, 
Engine   Dispatcher, 
P.   &  L.   E.  R.   R., 
310  Grove  St., 

McKees    Rocks,   Pa. 

Kessler,    D.    D.. 

Locomotive  E^ngineer, 
P.  &  L.   E.  R.  R., 
1428  Rockland  Ave., 

Pittsburgh,  Pa. 


Khuen,   Richard, 
Resident    EngineeT, 
American  Bridge  Co., 
I'Vick  Annex, 

Pittsburgh,  Pa 

Kiely,  John  J., 

Chief  Yard   Clerk,  P.   R.   R., 
5422   Carnegie  Ave., 

Pittsburgh,  Pa. 

Kinch.    L.    E., 

Sup'r.   Signals,    P.    R.   R., 
5922   Alder   St., 

E.  E.,  Pittsburgh,  Pa. 

King,   Wm.    R., 
Salesman, 

Firth-Sterling  Steel  Co., 
1422  Oliver  Bldg., 

Pittsburgh,   Pa. 

Kinney,  M.  A., 

Supt.    Motive    Power, 
Hocking  Valley  Ry., 

Columbus,    O. 

Kinter,   D.   H.. 

General   Foreman,   Car.   Dept., 
Monongahela   R.   R.   Co., 

Brownsville,   Pa. 

Kirk,   T.    S., 
326  Amber   St., 

E.   E..  Pittsburgh,   Pa. 

Kissinger,  C.   F., 

Asst.   Train    Master, 
P.  R.  R.  Co., 

30th  &  Sarah  Sts.,  S.  S., 

Pittsburgh,    Pa. 

Klein,    Nicholas   P., 

Asst.   Foreman   Car  Reps., 
P.  R.   R.  Co., 

So.    Pittsburgh,  Pa. 

Kleine,  R.  L.. 

Chief  Car  Inspector, 
P.   R.   R.  Company, 

Altoona,   Pa. 

Kleinhans,    H.. 
Oliver    Building, 

Pittsburgh,    Pa. 
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Klee,  W.  B., 
President, 

Damascus   Bronze   Co., 
928  South  Ave., 

Pittsburgh,    Pa. 

Klingensmith,  W.  H.. 

Foreman,  Blacksmith  Shop, 
P.  R.  R.  Co., 
32nd  and  Carson  Sts.,  S.  S., 
Pittsburgh,  Pa. 

Knapp,  A.  D., 
Vice   President, 

Nicola   Lumber   Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Knickerbocker,  A.  C, 
Engineer, 
American  Bridge  Co., 
Sheffler  Plant,  48th   St., 

Pittsburgh,   Pa. 

Knight,  E.  A., 

Foreman  Car  Dep't., 
Pennsylvania  Co., 

Baden,  Pa. 

Knight,   E.  H., 

Asst.   Chief   Engr., 
Montour  R.  R., 
1711   State  Ave., 

Coraopolis,   Pa. 

Knox,  Wm.  J., 

Mechanical   Engineer, 
B.  R.  &  P.   Ry.  Co., 

DuBois,   Pa. 

Knowlton,  E.  A., 
Mgr.,    Schuette    & 
Koerting    Co., 

1710   Keenan    Bldg., 

Pittsburgh,   Pa. 

Koch,  Felix, 

Mechanical    Engr., 

Pressed   Steel  Car  Co., 
P.  O.  Box  290, 

Alleghenj',   Pa. 

Koch,  H.  J., 

Secretary,  Fort  Pitt 
Steel   Castings   Co., 

AIcKeesport,  Pa. 


Koll,  Jacob  F., 

Chief   Clerk  to  Auditor, 
W.  P.  Ter.  R.  R., 
523  Wabash  Bldg., 

Pittsburgh,    Pa. 

Krebs,  G.  W., 

Telegraph   Operator, 
Penna.   R.  R., 

Oakmont,   Pa. 

Krahmer,   E.   F., 

Supervising   Agent,    P.    R.    R., 
3000  Sarah   St., 

S.  S.,   Pittsburgh,   Pa. 

Krimmel,   H.  E., 

Draftsman,  P.   S.   C.   Co., 
145   Dunbar   Ave., 

Bellevue,  Pa. 

Kurzhals,    Chas.    L., 
A.   B.   Insp'r., 
Penna.  Co., 

146  W.    Washington   St., 
Rochester,    Pa. 

Lakin,  J.   Harry, 
Lakin    Mfg.   Co., 
518  Fulton   Bldg., 

Pittsburgh,  Pa. 

Lambe,  G.  C, 
Patent   Attornej', 

Pressed  Steel   Car   Co., 

Pittsburgh,   Pa. 

Lamb,   E.  H., 

Genl.  Water  Foreman, 
Union   R.   R.   Co., 

Port   Perrjr,   Pa. 

Lanahan,   Frank   J., 
President,   Fort  Pitt 
Mall.   Iron   Co., 
P.  O.  Box  1054, 

Pittsburgh.    Pa. 

Lanahan,   J.    S., 

Sales   Rep.,   Fort   Pitt 
^lall.    Iron    Co., 
P.  O.   Box   1054, 

Pittsburgh,    Pa. 

Langfitt,  J.  W., 

Chief  Clerk,  B.  &  O.  R.  R., 
4810  Monongahela   St., 
Hazelwood,    Pittsl)urgh,   Pa. 
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Lang.  W.  C, 
Asst.   Genl.   Foreman, 
P.  &  L.  E.  R.  R., 
719  George  St., 

Coraopolis,    Pa. 

Lanning,   C.   S., 
Manager, 

T.   Frank  Lanning  &  Co., 
914  Union   Bank  Bldg., 

Pittsburgh,  Pa. 

Lanning,  J.  F., 
President, 

J.   Frank  Lanning  &  Co., 
914  Union   Bank  Bldg., 

Pittsburgh,    Pa. 

Lansberry,   W.   B., 
Wolf   &   Lansberrv. 

16th  Ave.  &  ^liftlin  St., 

Homestead.   Pa. 

Laughlin,   C.   W., 

President,    Laughlin-Barnej' 
Mach'y.   Co., 

Union    Bank   Bldg., 

Pittsburgh,    Pa. 

Laughlin,   E.  J., 
General    Foreman, 
P.  &  L.  E.  R.  R., 
828  Frank  St., 

McKees  Rocks,  Pa. 

Laughner,  Carl   L.. 

Genl.    Foreman,   P.   S.   C.   Co., 
609  Sandusky  St., 

Pittsburgh,   Pa. 

Laylin.  M.  H., 
A.  B.  Insp'r.  &  R.  F.  Eng's., 
W.  &  L.  E.  R.  R., 
2414  S.    Erie  St., 

Massillon,  O. 

Layng.  F.  R., 
Engineer  of  Track, 
Bessemer  &  Lake  Erie  R.  R., 
Greenville,  Pa. 

Lee.   F.    H., 
Gen'l.  Car  Foreman, 
B.  &  O.  R.  R.,  • 

Glenwood,    Pa. 


Lee,  L.  A., 

Supt.,  Telegraph, 
k'.  &  L.  L.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Lehr,  Harry  W., 

Gen'l.  Fore.  Pass'r.  Car  Insp., 
P.  R.   R.  Co., 

6832  McPherson  Blvd., 

Pittsburgh,   Pa. 

Leslie,    S.   L, 
Secretary  and  Treasurer 
The    Leslie    Co., 

599  Fourteenth  Ave., 

Paterson,  N.  J. 

Lewis,  A.  J., 
Car  Distributor, 

Monongahela  R.   R.   Co., 
Xo.   11    Cass  St., 

Brownsville,  Pa. 

Lewis.   O.  M., 

Genera!    Yard    Master, 
Wabash-Pgh.   Ter.    Ry., 
1304  .Methyl  St., 

Pittsburgh,    Pa. 

Lewis,  T.  L.. 
Asst.   Mgr.   Sales, 
A.   M.  Byers  Co., 
235  Water   St., 

Pittsburgh,    Pa. 

Lichtenfels,  P.  H., 

Foreman    Xo.  2   Repair 
Yard.   P.   R.    R.. 
Bo.x  96, 

Pitcairn,    Pa. 

Lincoln,   L.   P., 
Supt..   Structural   Dept., 
Carnegie   Steel  Co., 
725   10th  .A.ve., 

Munhall,   Pa. 

Lindner,   W.    C, 

Foreman    Car    Repairs, 
P.   R.   R., 

Elrama,   Pa. 

Lindstrom,  Chas.  A., 
Asst.   to   President, 

Pressed  Steel  Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,  Pa. 
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Lindstraem,    F.  J., 

Draftsman.   P.  S.   C.   Co., 
477   Robinger  Ave., 

Braddock,   Pa. 

Linhart.   Walter, 

Salesman,  Reymer  Bros., 
2945  Espey  Ave., 

Dormont,    Pa. 

Livingston,    E.    M., 

care   Genl.   Supt.   Motive 
Power,  P.  R.  R.  Co., 

Altoona,   Pa. 

Livingston,  B.   F., 

Extra  Agent,  P.  R.  R., 
Maple   Ave., 

Dravosburg,    Pa. 

Lobez,   P.   I  , 
Draftsman,    VVestiiighouse 
/\ir   Brake   Companj, 
418   Swissxale   Ave., 

Wilkinsburg,    Pa. 

Lockard,   Jos.   A.. 

Clerk,  Penna.  R.  R.  Co.. 
care   Gen'l   Supt.   M.   P. 

Altoona,   Pa. 

l,ock\vood,   B.   D.. 
Chief    Engineer, 

Pressed    Steel    Car    Co., 
515   Orchard   Ave., 

Bellex'ue,    Pa. 

Long,   Chas.    R.,   Jr.. 

Prest.,   Chas.   R.    Long   &   Co., 
622-630   East   Main   St., 

Louisville,    Ky. 

Long,    R.    M., 

Road    Efircman    I'.ngines, 
P.  &  L.  E.  R.  R.  Co.. 

McKecs  Rocks.  Pa. 


Low,  John   R., 
Chief    Clerk, 
Duqnesne    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

Lowe,  W.   D., 
Ass't.    Eng'r., 

Wabash-Pgh.  Terminal  Ry., 
6540    Bartlett   St., 

Pittsburgh,   Pa. 

Lowry,   R.   N., 

Mech.    Engr.,   Orenstein- 
Arthur  Koppel  Co., 

Koppel,   Pa. 

Lustenberger,  L.  C. 

Ass't.   to   Ass't.    Gen'l.    Mgr. 
Sales,   Carnegie   Steel   Co., 
Carnegie    Building, 

Pittsburgh,    Pa. 

Lyle,   D.   O.. 

Asst.  on   Engr.  Corps, 
c.  o.   Valuation   Dep't., 
6th   Floor,  Penna  Station, 
Pittsburgh,   Pa. 

Lynch,   W.    F., 

Yard  Master,  B.  &  O.   R.  R., 
34  Ollysies   St., 

Pittsburgh,   Pa. 

Lynn,   Sam'l, 

Master   Car   Builder, 
P.  ^  L.   E.   R.   R.. 
130  Bigham  St., 

Pittsburgh,    Pa. 

Lyons,   Robt.  S., 
Salesman,    National 
Lead  &   Oil  Co., 
14   Ellzey   St., 

Pittsburgh,    Pa. 


Lcngnecker.    John    .S., 
Pgh.  Rep.  E.  A.  Wilcox 
Manufacturing    Co., 
Jackson   Road, 

Crafton, 


Pa. 


Loughner,  ]\L  ]•"., 

P.  W.  Inspector,  P.  R.  R.. 
60S  Walnut  St., 

Irwin,  Pa. 


Macfarlane,  W.  E.. 
Ass't.  R.  F.  of  E., 
Penna.  R.  R., 
Elrama, 

Washington   Co.,  Pa. 

Mackert,  A.   A., 

Chief  Inspector,  W.  A.  B.  Co., 
450   Caldwell   Ave.. 

Wilmerding,    Pa. 
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MacQuown,   C,  Mason,  1'.  N., 

Genl.  INIgr.,  Gem  Mfg.  Co.,  Secretary  and  Treasurer, 

33rd  and  Spruce   Sts.,  Universal    Flexible    Packing 

rittsl)urgh.  Pa.  Co., 

3109  Penn  Ave, 
MacOuown,  H.   C,  Pittsburgli,    Pa. 

Car  Tracer,   P.   R.   R., 

1502   Wood  St..  Mason,  R.   L., 

Wilkinshurg,   Pa.  R.    R.   Sales  Mgr., 

nul)1)ard  &  Co., 
Maher,  J.  V.,  Pittslnirgh,  Pa. 

I'ort  Pitt  Malleahle  Iron  Co., 

McKees  Rocks,  Pa.  Mason,    Stephen    C. 

Secretary,  The 
Mahey,   Clias.    G.,  McConway  &  Torley  Co., 

I'.ook-keeper,    E.xpanded  48th  St.   &  A.  V  .Ry., 

Metal    Fireproofmg   Co.,  Pittsburgh,    Pa. 

541   Wood  St  , 

Pittsburgh,    Pa.  .Masterson,  Thos., 

Yard  Master,  R.  &  O.  R    R., 
Malone,  I.  F.,  3706  Charlotte  St., 

Car  Act.,  ]\Ior.tnur  R.  R.,  Pittsburgh,  Pa. 

8   Market    St.,  ,^      r   ,  1    rr     tr 

Pittsburgh,  Pa.  Maxfield,  H.  H.,    _ 

Master  Mechanic, 

Manns,  F.   F.,  P<^""^-   ^-  ^-   ^o 

Disbursement   Clerk.  Pittsburgh,    Pa. 

'•^':,r'.  Ter.  R    R.  Maylock,    F.   A.. 

:^23    Waba.sh    B  dg.,  S^    -^     Sl^        -p^sts, 

Pittsburgh.    Pa.  y^r.  A.    B.   Co.. 

Wilmerding.   Pa. 
Marquis,  W.  H., 

Clerk,  P.  S.  C.  Co.,  Meckel.   O.    P.. 

507  Monroe  Ave.,  Secretary.   Baird   Macliy.   Co., 

Bellevue.    Pa.  123  Water   St.. 

Pittsburgh,    Pa. 

Marshall,  W.   H.,  ^r   ,.         .v    p 

r>       •  1      *     A  T  r-  Mellon,   W  .   r>., 

President,  Amer.   Loco.   Co.,  ,^,^^    j,     ^^    Foreman, 

30  Church   St.,  p    R    R_   Co.. 

Lew    \ork,    N.    \.  325  Frarklin   Ave, 

\\'!lkinsburg.  Pa. 
Mashall.    W.  T., 

Chief  Clerk  to  Auditor,  Meiisch,   E.   M.. 
Montour   R.    R.,  Ass't.   Shop   Clerk, 

8   Market  St.,  Penna.   Company, 

Pittsburgh.  Pa.  Fourth   Ave., 


Conway,   Pa. 


Marsh,  H.   B.,  ,.     .       r    t-t 

Supt.,   Liability  Dept  ,  ^^^fj^z,   u.   1-1., 

r-      1     *         r-            T  <- 1  tar  Service  Clerk. 

Genl.   Ace.   Corp..  Ltd..  ^j^^^„    Conn.   R.   R.. 

Farmers  Bank  Bldg  5Q34  j      ,^   5^ 

Pittsburgh,  Pa.  Pittsburgh,   Pa. 

Martin,   T.  J.,  Middleswortli,  G.   F., 

Fngineman,   P.   R.   R.,  Pass'r   Brakeman,    P.    R.    R., 

Box    L5.  816  Bellcfonte  St., 

West   Brownsville,  Pa.  Pittsburgh,    Pa. 
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Millar,    Clarence   W.. 
Head  Order  Dept., 

Pressed  Steel  Car  Co., 
134  Jackson  St., 

Bellevue,  Pa. 

Millar,  H.  A., 

C.  Engr.,  J.  Eichleay,  Jr.,  Co., 
51  Rodgers  Ave., 

Bellevne,   Pa. 

Millar,  R.  J., 
Con.   Eng'r., 

51    Rodgers   Ave., 

Bellevue,   Pa. 

Miller,  C.   R.. 

Vice   Pres.  and  Genl.  Mgr. 
Fort  Pitt  Chemical   Co., 
202  So.   Highland  Ave., 

Pittsburgh,   Pa. 

Miller,  F.  L., 
Agent,   P.    R.    R.   Co., 
Shady   Side   Station, 

Pittsburgh,    Pa. 

Miller,   H.   M., 
Water  and  Coal   Insp., 
P.    R.    R., 
Box  414, 

Derry,    Pa. 

Miller,  Jno.   F., 
Vice  President,  Westinghouse 
Air   Brake  Company, 

Wilmerding,   Pa. 

Milliken,   I.   H.. 

Rep.,  The   McConway   & 
Torley    Co., 

48th  St.  and  A.  V.  Ry., 

Pittsburgii,    Pa. 

Milliken,  John   M., 

Snpt.,  Tank  Car  Equipment, 
Gulf    Refining    Co., 
Frick   Anne.x. 

Pittsburgii.   Pa. 

Milliron.   E.   L.. 

Manager.   Pgh.    Branch, 
S.    F.    Bowser   Co., 
Oliver    Building. 

Pitt'^burgh.    Pa. 


Milner,  B.  B., 

Special    Engineer,   care    Asst. 
to  Sr.  Vice  President, 
N.    Y.    C.    Lines, 
Grand    Central    Terminal, 
New   York,   X.   Y. 

Miner,   W.   H., 
Railway  Supplies, 
669    Rookery    Building, 

Chicago,    111. 

Mitchell,  A.  G., 

Supt..  P.  R.  R.  Co., 
3000    Sarah    St., 

S.  S.,   Pittsburgh,   Pa. 

Mitchell,  A.   F., 
Snp't.  Heat  Treating, 
Carnegie   Steel   Co., 

Homestead,   Pa. 

Mitchell,   Harry  T., 

C.    C,  Asst.   Train   Master, 
P.  R.   R.   Co., 
304  Main   St., 

Pittsburgh,    Pa. 

]\IItchelI,   John, 

Genl.    Foreman,    U.    R.    R., 
Ament  Apartments, 

iMunhall,   Pa. 

Miyasaki,    Yuske, 

Draftsman,    Engr.   Dept., 
Pressed   Steel   Car  Co., 

McKees   Rocks,   Pa. 

Mode.   H.   C, 

Salesman   and   Engr., 
\V.    E.   &   Mfg.   Co., 
Union  Bank  Bldg., 

Pittsburgh,   Pa. 

Monahan.    1-:.    T.. 
Chief  Clerk,  I'.  R,   R.  Co., 

W-rona,    Pa. 

Montague.   W.  'J".. 

Foreman,    Enginehousc, 
Penna.   R.   R.   Co., 
\\'est    Brownsville   June,   Pa. 

Montgomery,   H.. 
Master  Mechanic, 
Penn'a.    R.    R.    Co.. 

Oil    Citv,    Pa. 
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Montgomery,  S.  F.,  Mullin,   D.   C,          •* 

Asst.    Storekeeper,    P.    R.    R..  Ass't.    Storekeeper,    P.    R.    R., 

Box    241,  421   Shetland  Ave., 

Pitcairn,   Pa.  Pittsburgh,    Pa. 

Moore    Cha-    P.  Murdoch,   Harry, 

V.  P.,  Oxweki'R.  R.  S.  Co.,  Pres't..  H.  Murdoch  &  Co., 

339  Railway  Exchange,  432   Wood  St.. 

Chicago,  111.  Pittsburgh,    Pa 

Moore.  H.   C,  Murphy,   W.  J., 

Treasurer,  W.   P.  Ter.   R.   R.,  Foreman,    Loilei    Shop, 

Wabash  Bldg.,  P^""^-  ,?°'"P^"\   , 

P  ttsburgh,    Pa.  3614  Michigan  Ave.. 

°   '  Allegheny,    ra. 

Moore,  John   L.,  McAbee.  W.  S., 

Ass't.   Sec.  and  Treas.,  ^    C.  to  Asst.  Supt., 

Monon.  Connecting  R.  R.,  Union    R.    R.. 

3rd   Ave.    and   Ross   St.,  2O8  Renova  St., 

Pittsburgh,    Pa.  ^               Pittsburgh,   Pa. 

Moore.   Lee  C,  ^^^Alpine    J     H.. 

Eno-ineer  Ch-et   Clerk   and   Paymaster, 

300  German   Nat'l.   Bank,  Carnegie   Steel   Co 

Pittsburgh.    Pa.  P'ttock.    Pa. 

]^IcBurney,  Chas.  H., 

Morris,  Wm.  R..  Gang  Leader,  Union   R.   R., 

Clerk,  P.  S.  C.  Co.,  810  Amity  St., 

419   Forest  Ave.,  Homestead,   Pa. 
Bellevue,  Pa. 

McCandless.  Geo.  W., 

Morrison,  R.  J.,  ^^"^J't/^r,  The 

Draftsman,  P.  R.  R.,  McCmnvay  &   forley  Co., 

7016  Upland  St.,  48th  St.  and  A    V.  Ry., 

E.  E.,  Pittsburgh.  Pa.  Pittsburg,    Pa. 

McCann.  J.  P., 

Mott,    Samuel    L.,  Salesman.   Carborundum  Co., 

Foreman.   Duquesne  Ig   Wood    St., 

Steel    Fdry.   Co.,  Pittsburgh,    Pa. 
1711    Ridge   Ave., 

Coraopolis,    Pa.  McCartney,   J.   L.    , 

Mgr.,  Xiles  Bement  Pond  Co., 

Mowry    F  714    Frick    Bldg.. 

Asst.  Road  Foreman  of  Pittsburgh,    Pa. 

Engines.  Penna.  R.  R.  Co.,  \r   r-     r       a     -^^^ 

"^                            -Tx            -p  McCaslm,  A.   Vv  ., 

JJeiiy,   ir-a.  Master   Blacksmith, 

P.  &  L.  E.  R.  R.  Co., 

Mowry,  Jas.  G.,  X,..  6  Grace   St., 

Railway   Rep.,  Mt.  Washington, 

Patton    Paint  Co.,  Pittsburgh,  Pa. 
50  Church  St., 

New  York,  N.  Y.  McCauley,  Wm., 

Ass't.  R.  F.  of  E., 

Mnhlfeld.    T.    E..  Penna.   R.    R., 

Sherbrooke  Road.  28th    St.   and   Liberty  Ave.. 

Scarsdale,   X.  Y.  Pittsburgh,   Pa. 
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McClellan,  A.  W.,  McDermitt,  W.  W., 

Div    Engineer  Chief  Clerk  to  Gen'l.  Foreman, 

Trenton    Div.    P.   R.   R.  P.  R-  R-  Co., 

Camden,  X.  J.  Pitcan-n,  Pa. 

McClelland,  W.   E.,  McDonnell,  F.  V., 

Clerk    P    R    R  Master    ]\Iechanic. 

23/' Wel-h  Ave..  P.  C.  C.  &  St.  L.  R.  W.  Co., 

Wilmerding,   Pa.  Logansport,    Ind. 

McClmtock,  John   D.,  McDonough.   P.  J., 

Rep.,  Wm.  Sellers  &  Co.,  Inc.,  Ass't.  Foreman, 

1600  Hamilton   St.,  Schoen  Steel   Wheel   Wks., 

Philadelphia,  Pa.  3270  Baily  Ave., 

Pittsburgh,  Pa. 

McClumpha,  H.  E.. 

Svipt.,   National  Car      '  McFarland,  H.   L., 

WheelCompany,  Pressed    Steel    Car    Co., 

West  Homestead,  Pa.  ^08  Bayne  Ave., 

Bellevue,   Pa. 
McConnell,  J.   H., 

1776   Sycamore    Ave^  McFeatters.   F.   R., 

Hollvwnod,  Cal,  Siipernitendent, 

Union  R.  R.  Co., 

McCollum,   Geo.   C,  East   Pittsburgh,   Pa. 
Draftsman.   P.   S.   C.   Co., 

McKees    Rocks,   Pa.  McGaughey,  Chas., 

Tvr   r-           II     r-     u-  Storekeeper, 

McConnell,   C^  H.,        ^     ^    ^  Penna.   R.   R.  Co., 

Electrician  P.  &  L.  E.   R.  R.,  ^q22   Franklin   Ave., 

General    Office    Bldg..  ""           Wilkinsbu'rg,  Pa. 
Pittsburgh,    Pa. 

McConnell.  P.  L..  ^^^?°V-^'^  ^i,  ^o 

Asst.  Road  Foreman  of  !rJ^r'"''    V,  ^„^^' 

Engines,  Penna.  R.  R.   Co.,  '^31    Kelly   St.,^ 

5206    Butler    St.,  x  ittsburgh.  Pa. 

Pittsburgh,  Pa.  ,   ^        i      t    t7 
McGough.  J.   h... 

McConway,  Wm.,   jr..  Loco.   Engr.,  W-P.  T.   Ry., 

Superintendent,   The  130   Patterson  Ave., 

McConway  &  Torlev  Co.,  E-   Carnegie,  Pa. 
48th   St.   and   A.  V.   Ry., 

Pittsburgh,    Pa.  McGraw.   U^n.   P., 
Sup  t.  of  Cars, 

McCune,   Frank,  Jamison    Coal    &   Coke   Co., 

General  Manager,  ;Monon.  1504-1510  Oliver   Bldg., 

Connecting   R.   R.    Co.,  Pittsburgh,    Pa. 
2nd  Ave.  and  Bates  St., 

Pittsburgh,    Pa.  McGrory,    Percy, 

T\T   f^      ^       n    -r  Engineman, 

McLurdy    L.   h..,  Wabasli-Pgh.   Terminal   Ry., 

H^\Ti'^''  J-  p^,-  ^-  ^^^  902  Idlewild  Ave., 
624  Hiland  Plan, 


Bellevue,    Pa. 


Carnegie,  Pa. 


McDaniel,  Chas.  W^,  Mcllvain,   C.   L., 

Rep.  Fiske  Bros.  Refining  Co.,  Master  Mechanic. 

Empire   Building,  N.    Y.    P.   &   X.    R.    R.. 

Pittsburg,    Pa.  Cape   Charles.   Va. 
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Mcllvvaiii,  J.   D., 
Care  C.  M.  Trinlcr, 

Woodlawn,  Pa. 

McTnt3-rc,  G.   T,.. 
Traveling    Eng'r., 

I'gh.    Brake   Shoe   Co., 

1517   Planners   Rank  Bldg., 
Pittsburgh,    Pa. 

McKee,   D.    L., 

Gen'l.   Fore.,   Carpenters, 
P.  &  L.   K.  R.  R.  Co., 

IMcKees    Rocks,   Pa. 

McKee,   R.    R., 

Storekeeper,   P.   S.   C.  Co., 
841   Rebecca   St., 

N.  S,  Pittsburgh,  Pa. 

McKee,   S.   Frank, 
Labor  Agent, 

Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

McKecn,    J.    W., 
Rep.,  Davis  Boring  Tool   Co., 
7620  Tioga  St., 

Pittsbmgh,    Pa. 

McKenna,  Wm.  H., 

McKenna   Bros.    Brass    Co., 
Fn-st  Ave.  &  Ross  St., 

Pittsburgh,  Pa. 

McKeon.   R.   D., 
Asst.  Div.    Engr., 

Michigan  Div.  V.  R.  R., 

Logansport,    Ind. 

McKinstry,  C.  H., 

Asst.   to   Engr.   of  Tests, 
W.   A.   B.   Co., 

419  Westinghouse  Ave., 

Wilmerding,   Pa. 

McKnight,  William, 

Clerk.   Pass'r.   Car  Stores, 
P.   S.  C.   Co.. 

AIcKees   Rocks,  Pa. 

McMahon,  O.  J., 

Foreman,  Machine  Shop, 
P.^S.  C.   Co., 

733  Woodward  Ave., 

McKces   Rocks,   Pa. 

McMnster,   H     W., 
Gen'l.  Mgr.  W.  &  L.  E.  R.  R., 
Cleveland,    O. 


McMaster,   R.  T., 

Inspecting    Engineer, 
P.  &  L.  E.  R.  R.  Co., 
339  W.   Federal   St., 

Youngstown,   O. 

McMillan,  G.  W., 
Mgr.    Ry.    Dept., 
Jas.   1'..   Sipe  &  Co., 

Pittsburgh,    Pa. 

McNaight,  A.  II., 

Reconsignmcnt  Clerk, 
Penna.   Lines  West, 
3129  Landis    St., 
Sheridan,    l'iltsl)urgh,    Pa. 

.McNary,  F.   R., 

Car  Distributor,  P.  R.  R., 
Box  97, 

Derry,    Pa. 

McNeil,    M.    C, 

Salesman,   Westinghouse 
Machine    Co., 

500    Westinghouse    Bldg., 
Pittsburgh,    Pa. 

McNulty,  F.   M., 

S.  M.  P.  &  R.  S.,  Monon. 

Connecting  R.  R.  Co., 

4166   Second   Ave., 

Pittsburgh,    Pa. 

McVicar,   G.    E.. 

Mechanical    Expert, 
Galena  Signal   Oil  Co., 

Franklin,    Pa. 

McWilliams,  J.  B., 
c.  o    Eng'r.  ^I.  W.   P.   R.   R., 

Philadelph:ia,    Pa. 

Neal,  J.  T., 

Special   Fireman,   P.   R.   R., 
7317  Idlewild  St., 

Pittsburgh,    Pa. 

Neale,  Jas.. 

Secretary.    Brown    &    Co.. 
Tenth   Street, 

Pittsburgh,   Pa. 

Neale,  John   C, 

Asst.    Genl.   Maugr.   of   Sales, 
Carnegie    Steel   Co., 
420   Carnegie   Bldg., 

Pittsburgh,    Pa. 
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Xeel,  T.  M., 

Draftsman,  P.   S.   C.  Co., 
340  Woodward  Ave., 

McKees  Rocks,   Pa. 
Nelan,  E.  J., 

Car   Dept.    Clerk, 
Monon.    R.    R., 

Brownsville,  Pa. 

Neely,   J.   L., 

Div.,   F.  A.,   Am.   Sheet 
&   Tin    Plate   Co., 
1403   Frick  Bldg., 

Pittsburgh,  Pa. 

Neff,  John   P., 
Vice  President, 

Ainerican  Arch   Co., 
30  Church  St., 

New  York,  N.  Y. 

Neison,  W.   J., 

Auditor   Fr't.    Acct's., 
P.   &  L.   E.   R.   R., 

Pittsburgh,    Pa. 

Newburn,   T.    W., 

Ass't.   Resident   Eng'r., 
VV.   A.   B.   Co., 

Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Newbury,    E.    II., 

Ass't.  Master  ^Mechanic, 
Penna.    R.   R.    Co., 
32nd   &  Carson    Sts., 

Pittsburgh,    Pa. 

Newell,  E.  W., 

lAIcch'l.  Eng'r..  W.  A.  B.  Co., 
Wilmerding.   Pa. 

Newlin,    C.    E., 
Acting    Traveling 
Engineer,  U.   R.   R., 
620  Talbot  Ave., 

Braddock,   Pa. 

Newman,  J.   F., 

Storekeeper,  P.  R.  R.  Co., 
6555   Shetland    St., 

E.  E.,  Pittsburgh,  Pa 

Newman,    E.   L., 

Engineering    Dept.,    Birming- 
ham Ry.,  L.  &  P.  Co., 
2100   First  Ave., 

Birmingham,  Ala. 


Nicol,   Geo.  A., 
Eastern  Asst.  Mgr. 
R.  R.  Dept.,   H.  \V. 
Johns-Manville   Co., 
Madison   Ave.   and 
41st   St., 

New  York,  N.  Y. 

Niemeyer,  C.  H., 
Division   Engineer, 
Penna.  R.  R.  Co., 
Penna.    Station, 

Pittsburgh,   Pa. 

Noble,   D.  C, 

President,    Pittsburgh 
Spring  &  Steel  Co., 

1417  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Noble,   H.   S., 
Asst.  R.  F.  Engines, 

Renova,  Pa. 

Xoland,  J.  J., 

V.   P.,   Hutchins   Car 
Roofing  Company, 

Hyde  Park,  Pa. 

Xones,  Herbert  R., 
Lient.  Police, 

Pressed  S.  C.  Co., 
604  Chartiers  Ave., 

McKees   Rocks,   Pa. 

Gates,  Geo.  M., 
Foreman   Painter, 

Pressed  Steel   Car  Co., 
42g  Jucunda  St., 
Mt.    Oliver   Sta., 

Pittsburgh,   Pa. 

Obermeier,   H., 

Foreman,    Penna.    R.   R., 
927   I'.rinton   Ave., 

Pitcairn,    Pa. 

Obey,  G.   B., 
Superintendent, 

Alonongahela    R.    R.    Co., 

Brownsville,  Pa. 

O'Brien,  Vv.  P., 
Road   Master, 

Wabash-Pgh.  Ter.   Rv., 
Wabash  Bldg., 

Pittsburgh,    Pa. 
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O'Connor,  M.. 

c.   o.    IngersoU-Rand   Co.. 

Chicago,  111. 

Ogden.   F.   A., 

General  Freight  Agent. 

Jones  &  Laughlin  Steel  Co.. 
Pittsburgh,    Pa. 

Ogden.   Geo.   D., 
Ass't.  G.  F.  A..  P.  R.  R.  Co.. 
Broad    St.    Station, 

Philadelphia.    Pa. 

O'Hara.  E.  C, 
Extra  Agent, 

Monon.   Div.  P.   R.  R., 
Box  244. 

Charleroi,   Pa. 

Oliver,  \V.  H.. 

Special  Agent.  Penna.  Co.. 
7220  Church  Ave., 

Ben  Avon,  Pa. 

Oplinger.  W.   .M.. 

Salesman.   Celfor  Tool   Co., 

Buchanan,  ^lich. 

Orbin.   Geo.  X.. 

Engineman,  B.  &  O.  R.  R., 
4841  Lytle  St., 

Pittsburgh,   Pa. 

Orchard.   Chas., 

Special  Agent,  Traffic   Dept., 
Carnegie   Steel   Co.. 

Pittsburgh,   Pa. 

Ord,   L.    C, 

Asst.  M.  C.  B..  C.  P.  Ry., 
320  Prince  Albert  Ave., 
Westmount, 

Montreal,    Carada. 

Orner.  :Milton  T.  S., 
Chief  Clerk  to  District 
Freight   Solicitor. 

Penna.    Co..   Oliver   BIdg.. 
Pittsburgh,   Pa. 

Otting,   Harry   T.. 

Draftsman,   M.    M.   Dept., 
Pressed  Steel  Car  Co., 
616   Cliff  St., 

Bellevue,    Pa. 


Overly,   C.   F..       ^ 
District  Manager, 
Pgh.   Pneumatic  Co., 
305  Seventh  Ave., 

Pittsburgh,   Pa. 

Page,  A.,  Jr., 

Estimator,  P.  S.  C.  Co., 
56  Kendall  Ave., 

Bellevue,  Pa. 

Painter,   Jos., 

Ry.    E.j.,   248    Fourth    Ave., 

Pittsburgh,  Pa. 

Pape,   Chas.   F., 

Mgr.,    Manufacturing    Dep't 
Hutchins  Car  Rooling  Co., 
Hyde   Park,   Pa. 

Parke,  F.   H., 

Resident  Engr.,  W.  A.  B.  Co., 
318  Westinghouse   Bldg., 

Pittsburgh,   Pa. 

Parks.   O.   J.. 
Gen'l.    Car    Insp'r., 
Penna.  Lines  West, 

Fort  Wayne,   Ind. 

Parrj',  Wm.  I., 

Engineer  and  Salesman, 
Carnegie  Steel  Co., 
Carnegie    Building, 

Pittsburgh,  Pa. 

Partridge,   F.  G.. 

Storekeeper.  P.  &  L.  E.  R.  R., 
McKees  Rocks,  Pa. 

Pastre,    Henrv   A., 

Spl.   Reo.,  Liberty-Elliott  Co., 
6905  Susquehanna  St., 

Pittsburgh,  Pa. 

Patterson,  j.   E., 

Loco.   Engr.,   U.   R.   R., 
7236  :McClure    St.. 

Swissvale,   Pa. 

Patterson.   R.   F.. 
Electrical    Engineer. 
Pressed  Steel  Car  Co., 

McKees   Rocks,   Pa. 

Pattison,    R.    C. 

^Mechanical    Engineer, 
W.  &  L.  E.  R.  R.. 

Brewster,    O. 
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Pauline,    Jos.,  Pfarr,   Jacob, 

Draftsman,   P.  S.  C.   Co.,  Mach.  Shop  Foreman, 

Box  116,  N.  Diamond  Sta.,  Penna.    R.    R.    Co., 

Pittsburgh,    Pa.  Pitcairn,  Pa. 

Peach,   J.    F.,  Pfeil.  Jolm, 

C.  C.   to  Dist.   S.   I\I.  P.  President,  American 

B.   &   O.   R.   R.,             '  Spiral  Spring-  and   Mfg.  Co., 

Room    1C08  House   Bldg.,  56th   and   A.   V.    R.   R., 

Pittsburgh,  Pa.  Pittsburgh,   Pa. 

Peach.   Wm.   M.,  Phelps,  W.H..  Jr 

Chief    Draftsman,  Special    Agent,    P.    R.    R., 

Pullman    Mfg.    Co.,  H'r,°o- V'^'^'v 

11226  Edbrooke  Ave.,  ^^^-  ^^'^'-^  ■''^;-^-         ,.       ^ 

Chicago,  III.  Coraopohs,    Pa. 


Pearson,  A.   B.. 


Phillips,  Lee, 
Representative, 


Draftsman    H.  Iv.  Porter   Co.,  National   Radiator   Co., 

/147  Mt.  Vernon  St,  Terran  Ave., 

Pittsburgh,    Pa.  Carnegie,   Pa. 

Pechstein,   Albert  J.   G.,  Phillis,  W.   A., 

Electrician,    The    McConway  Asst.    Adv.    Dept., 

&  Torlcv   Co.,  National  Tube  Co., 

48th   St.    &  A.   V.    Ry.,  2755   Stafford  St., 

Pittsburgh,    Pa.  Sheridan,    Pittsburgh,   Pa. 

Pehrson,  A.   K.,  Pie,  J"   J-       ,        ^    ^     ^ 

Ass't   Chief   Draftsman,  Gang   Leader,   1  .   R.   R., 

Pressed  Steel  Car  Co.,  320  Orchard   St.. 

McKees  Rocks,  Pa.  Kudxville,    la. 

T-,           -U7-11-  Pierce,   H.    B., 

rw   f  r      r-Q      .    AT    P  ^i^'-'^i"   Master,   Monon.   R.   R., 

Chief  Clerk.  Supt^AL  P.,  Brownsville,  Pa. 
Monon.   Conn.   R.   K, 

79  So.  23rd  St.  p^^^,^^;,.,^    ^,    ^^ 

Pittsburgh,   Pa.  Supervisor,   P.   R.   R., 

Verona,   Pa. 
Perry,  W.   E.. 

Asst.  Chief  Clerk  Pittenger,  H.   L., 

Penna.   Lines  West,  Cj,ief  Clerk,  AI.  W.  Dept., 

Room   1009,   Penna.   Sta.,  Penna    Co 

Pittsburgh,   Pa.  713   Xortli   St., 

East  Liverpool,  O. 
Peter,   Philip, 

I'resident,  Piatt,  J.   G., 

Central    Ry.   Signal   Co.,  Sales   Mgr.,  Hunt-Spiller 

509  Columbia  Bank  Bldg.,  Manufacturing   Corp., 

Pittsburgh,  Pa.  383   Dorchester  Ave., 

So.   Boston,   Mass. 
Peters,  W.  P., 

Lieutenant  of  Police,  Porter,   C.    D., 

P.  R.  R.  Co..  As'^t.    Eng'r.    M.    P., 

P.   O.   Box   1506,  P.  R.  R.   Co., 

Pittsburgh,    Pa.  Altooua,  Pa. 
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Porter,  Clias., 
Genl.  Agent,   Yo'.'ghiogheiiy 
&   Ohio  Coal   Co., 

No.  910  House  Building, 
Pittsburgh,    Pa. 

Porter,  H.  V., 
C.  C.  to  Pur.  Agent, 
B.  &  L.  E.  R.  R.  Co., 
512  Frick  Bldg., 

Pittsburgh,    Pa. 

Poiter,  U.  T., 
Chief   Engineer, 

B.  &  L.   E.    R.    R.  Co., 

Greenville,    Pa. 

Porter,   W.    E., 

Asst.    Chief   Smoke    Inspr., 
Citv  of   Pittsburgh, 
6908    Bennett    St., 

Pittsburgh,   Pa. 

Post,   Geo.   A., 
President, 

Standard    Coupler    Co., 
2   Rector   St., 

New    York,    N.    Y. 

Postlethwaite,    C.    E., 
Manager  of  Sales, 
Central    District, 

Pressed  Steel  Car  Co., 
1908  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Postlethwaite,   C.    I., 
Yardmaster,  P.   R.  R., 

West   Brownsville,  Pa. 

Pratt,  I.    D., 

Ass't.  Gen'l.  Foreman  P.  C.  I., 
Penna.    R.    R., 

Pittsburgh,   Pa. 

Pratt,  L.  P., 
Rep.  Yarnall  Paint  Co., 
1026  Race   St., 

Philadelphia,  Pa. 

Prickman,   W.   R., 

Fr't.  Agent,  Wabash-Pgh., 
Terminal    Ry., 
4th    &    Liberty. 

Pittsburgh,  Pa. 


Prosser,  C.  S., 
Asst.   Manager, 

Peerless    Rubber   Mfg.   Co., 
16  Warren   Street, 

New    York,    N.    Y. 

Prout,  Col.   11.  G., 

V.  P.  and   Genl.   Manager, 
Union  Switch  &  Signal  Co., 
Swissvale,   Pa. 

I'roven,   John. 
Superintendent,    Pittsburgh 
Spring  &  Steel  Co., 
1416  Farmers  Bank  Bldg., 
Pittsburgh.   Pa. 

Provost,  J.   P., 

V.  Prest.  and  Secy., 
Union   Electric   Co., 
31    Terminal    Way, 

Pittsburgh,  Pa. 

Pnlliam,   O.    S.. 
Secretary,    Pittsburgh 
Steel  Foundry  Co., 
1208   House    Bldg., 

Pittsburgh,    Pa. 

Purdy,  W.  F., 

Chief   Engineer,   Wabash- 
Pgh.  Terminal   Ry., 

Pittsburgh,   Pa. 

Putney,   F.   C, 

Supervisor,   P.  R.  R., 

Freeport,  Pa. 

Pyie,  Philip  S., 
Train  Dispatcher, 
P.  R.   R.  Co., 
5539  Ellsworth  Ave., 

Pittsburgh,    Pa. 

Quest,  W.   O., 

Master  Car  Painter, 
P.  &  L.  E.  R.  R.  Co., 

McKees   Rocks,   Pa. 

Rabold,  W.  E., 
Shop  Clerk,  P.  R.  R.  Co., 
Liberty   Ave.   &  28th   St., 

Pittsburgh,  Pa. 

Rader,    B.    H., 

Eastern   S.  A.,  Universal 
Portland    Cement   Co., 
522  Frick   Bldg., 

Pittsburgh,   Pa. 
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Ralston,  John  A.,  Reymer,   C.    H., 

Mech.  Engr.,  U.  R.  R.  Co.,  Manager  Order  Dept., 

672  Frick  Annex,  O.  1.  &  S.  Co, 

Pittsburgh,  Pa.  So.  10th  and  Alunel  bts., 

Pittsburgh,   Pa. 

Ralston,  J.  S.,  t-    ^r 

President,  Rhodes,  E.  M.,        „    „    ^    „    „ 

Ralston    Steel    Car   Co.,  Asst.  Engineer.  B.  &  O.  R.  R., 

First  Nafl   Bank  Bldg.,  -\'o.  20  B.  &  O.  Station, 

Columbus,    Ohio.  Pittsburgh,  Pa. 

Ransley    F    E  Rhodes,   G.    P., 

Rep.,   Cranda'll  Packing  Co.,  Secretary  and  Treasurer, 

Palnivra    N    Y  Aational  Car  Wheel  Co., 

■      ■  Box   1230. 

Raser,  Geo.  B.,  Pittsburgh,    Pa. 

Sales    Engr.,  o.      i         t        t-> 

Ingersoll-Rand  Co.,  Rhodes,  Jas.  D., 

1226  Farmers  Bank  Bldg.,  President. 

Pittsburgh,    Pa.  National  Car  \\  heel  Co., 

Box   1230, 

Rea     C.    S.  Pittsburgh,    Pa. 

Sales   JNlanager,  mi        tj    t 

Ralston   Steel   Car  Co.,  R^^^des,  P.  L 

■p    o    "Rr^  -  f^^fs  Salesman,    Homestead 

Pittsburgh,   Pa.  V'-^l^-^   ^"^-   Co..      ^      .     p^ 

"=  Homestead,   Pa. 

Ream,  A.  H.,  Rhodes,  Robert  W., 

Foreman   Machine  Shop,  F'oieman,  P.   R.  R.. 

P-   R-   R-.  Perry   Ave.. 

Box    106,  Greensburg,   Pa. 
Verona,    Pa. 

Rice,   D.   S., 

Redding,   D.   J.,  Foreman   Boiler  Shop, 

Ass't.  Supt.  Motive  Power,  Penna.  R.   R.  Co., 

P    &  L.  E.  R.  R.  Co.,  28th    St.    Shops, 

McKees  Rocks,  Pa.  Pittsburgh,   Pa. 

Redding.  J.   H.,  Richardson,  L., 

Supervisor,  Penna.  R.  R.,  Motive   Power   Insp  r., 

Dravosburg,  Pa.  P-   R-  R' 

203  Penna.   Station, 

Reed,  W.   S.,  _  Pittsburgh,    Pa. 
Freight   Claim  Agent, 

W.    P.  Ter.   R.   R.,  Richardson,  W.  P., 

Wabash    Bldg.,  '  Mechanical   Engineer, 

Pittsburgh,    Pa.  P-  &  L-  E.  R.  R.  Co., 

General  Office, 

Regan,  W.  J.,  Pittsburgh,    Pa. 
Mechanical   Engineer, 

McConwav  &  Torlev  Co.,  Richers,   Geo.  J.. 

48th  St.'and  A.  V.'  Ry.,  M-  P-  Inspr..  P.  R.  R.  Co., 

Pittsburgh,  Pa.  122   Whitt^eld    St., 

Pittsburgh,  Pa. 
Reilly,    Robert, 

C.  C.  to  Gen'l.  S.  M.  P.,  Richey,    C.    W.. 

Penna.    Lines,  Master  Carpenter,  P.  R.   R., 

109  Allegheny  Ave.,  814  N.   Linden  Ave., 

Emsworth,   Pa.  E.  E.,  Pittsburgh,  Pa. 
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Rider,  J.   B., 

General  Manager, 
Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,  Pa. 

Ridley.  R.  C. 

Loco.  Engr.,  Union  R.  R., 
1915   Monroe  St.. 

Swissvale,   Pa. 

Riley,  J.  W., 

Superintendent, 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,  Pa. 

Kilej',  Geo.  N., 
Xat'l.   Tube   Co., 
Frick   Building, 

Pittsburgh,    Pa. 

Riley.  T.  J., 

Engine  House  Foreman, 
Penna.  R.  R.  Co., 
48th  Street. 

Pittsburgh,  Pa. 

Ritts.   Wm.   H.. 

Chief  Engr.,   Power  Sta., 
Spang,  Chalfant  &  Co., 
Pine   St., 

Etna,    Pa. 

Robbins,   F.   S.. 
Ass't.    blaster    ^Mechanic, 
P    R     R 
28th   &   Liberty  Ave., 

Pittsburgh,   Pa. 

Robbins,  J.  A., 

Chief  Clerk  to  Agent 
P.  &  L.  E.  R.  R., 

1790  West  Carson  St., 

Pittsburgh,    Pa. 

Robinson,  L.  O., 
Shipping  Clerk,  U.  P.  C.  Co., 
L'niversal,  Pa. 

Rodgers,  G.  W., 

Chief  Clerk.   Car  Acc'ts., 
W.    P.  Ter.    Ry.. 
523  Wabash  Bldg., 

Pittsburgh,   Pa. 

Roemer,   Max. 

Inspector,  P.  S.  C.  Co., 
3330  Fleming  Ave., 

X.  S.,  Pittsburgh,  Pa. 


Roemer,  Walter, 

Foreman,  P.  S.  C.«Co., 
1115  Criss  St., 

Pittsburgh,   Pa. 

Rogan,    John    A., 
M.    .M.,    Div.    No.    1, 
Pgh.    Railways   Co., 
7321    Race    St., 

Pittsburgh,  Pa. 

Rogers,  R.  E., 

\  ice  Pres.,  Jas.   B.   Sipe   Co., 
1105   Bessemer   Bldg., 

Pittsburgh,  Pa. 

Rohbock,  W.  L., 
Chief  Engineer. 
W.  &  L.  E.  R.   R., 

Cleveland,  O. 

Rolin,   Martin   R., 
Ass't.  Car  Distributor, 
P.  R.  R.  Co., 
5802  Rippey  St., 

Pittsburgh,   Pa. 

Rohn,  W.  B., 
Chief   Clerk, 

Pressed  Steel  Car  Co., 
Farmers    Bank   Bldg., 

Pittsburgh,  Pa. 

Root.  E.  E., 

^Master    ^lechanic, 
Monon.   R.   R., 

So.   Brownsville,  Pa. 

Rosenstock,  J.  H.. 

121^/2   Van  Vranken  Ave., 

Schenectady,  N.  Y, 

Ross.  Coleman  B., 

Salesman.  Independent 
Pneumatic  Tool  Co.. 

1208  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Ross.  S.  S.. 

Foreman,  A.  B.,  P.  R.  R.  Co., 
536  Osceola  St.. 

Pittsburgh,  Pa. 

Rnuth,  Chas.  M., 
Draftsman, 

Carnegie  Steel  Co., 
814  Wager  St., 

Munhall,  Pa. 
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Rowan  d,  T.  A., 

Auditor,  Montour   R.   R., 
8  .Market  St., 

Pittsburgh,  Pa. 

Rovvand,  Will   JP. 

Rep.,  W.  W.  Pawrence  &  Co., 
Summit  Ave., 

Bellevue,    Pa. 

RQv\e,   Martin   P., 
Mech'l.   Eng'r., 

Baltimore   Tube    Co., 
811   N.   Fremont  Ave., 

Baltimore,   Md. 

Rumsei%  T.   O.,  Jr., 

Foreman,    Finished    Wheel 

Dept.,  S.  S.  W.  Works, 

1708  Vance   Ave., 

Coraopolis,   Pa. 

Runser,  K.   W., 

Supt.,  Gem  Mfg.  Co., 
33rd  and  Spruce  Sts., 

Pittsburgh.    Pa. 

Russom,   T.    H  , 
Supt.,    Car    Dept., 
B.  &   O.  R.   R., 

I'altimore,    Md. 

Rvan,    William    F., 
'Car  Fore.,  B.  &  O.  R.  R.  Co., 
100  Genesta   St.. 

Pittsburgh,    Pa. 

Ryder,    Gilbert    P., 
Sales    Engineer, 

Loco.    Superheater    Co., 
30    Church    St.. 

Xcw    York 

Ryman,    Frank. 

Pres't.   Etna   Forge  &  Bolt 
Co.,    808    House    Bldg., 

Pittsburgh,    Pa. 

Rys,  C.  F.  W., 
Met.   Engineer, 

Carnegie   Steel   Co., 
517  Carnegie  Bldg., 

Pittsburgh.   Pa. 

Sadd,  L.  C, 
Secretary, 
T.   H.    Nevin    Co.. 

Island  and  Preble  Aves., 
N.   S.,   Pittsburgh,   Pa. 


Salkeld,  Roy  C, 
Ass't.   Chief  Draftsman, 
P.   S.    C.   Co., 
148   Davis   Ave., 

Bellevue,    Pa. 

Sanderson,    W.   W., 
18  Wood  St., 

Pittsburgh,    Pa. 

Sandman,  A.   G., 
Chief   Draftsman, 
B.  &  O.  R.  R., 
2310  Roslyn  Ave., 
Walbrook, 

Baltimore,   Md. 

Sargeant,  W.  A., 
General    Manager, 

Consolidated  Lamp  & 
Glass   Co., 

1630  Ridge  Ave., 

Coraopolis,   Pa. 

Sargent,    F.    W., 

Chief   Engineer,   American 
Brake  Shoe  &  Foundrj'  Ci>., 
Mahwah,   N.  J. 

Sargent,  L.  L., 
Ass't.   R.  F.  of  E., 
Penna.  R.  R.  Co., 

N.  W.  Cor.  Park  and 
Maple  Ave., 

Greensburg,  Pa 

Sarver,    Gilbert   E., 

Asst.   Foreman,  Penna.  Co., 
1448   Columbus  Ave., 

X.  S.,  Pittsburgh.  Pa. 

Sattley,  E.  C. 
Manager,  Page 

Woven  Wire  Fence  Co., 

Monessen,   Pa. 

Sawyer,    E.    C, 

Salesman,  H.  G.  Hammett, 
305   Botetourt  Apts., 

Norfolk,   Va. 

Schaaf,  A.  J., 

Chief   Engr.,  Marine   Dept., 
Mon.  R.  C.  C.  &  C.  Co., 
140  Merfmac   St., 

S.  S..  Pittsburgh,   Pa. 
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Scliacfcr,  Frcilcric, 
.Mcclianical  J£iitjiiieer, 
Suinnicrs  Steel  Car  Co., 
C)Iiver    Building, 

Pittsburgh,   Pa. 

Sciiauer,    A.    ].. 

Ass't.   Train   Master, 

-Mon.  Div..  P.  R.  R.   Co., 
237    Rochelle    St.. 

S.   S.,   Pittsburgh,   Pa 

Scheck.   H.  G., 

Road  Foreman  Engines. 
Monon.  Div..  P.  R.  R.  Co.. 
32nd  St.,  S.  S.. 

Pittsburgli,    Pa. 

Schiller.   John. 

Traveling  Con'dr.. 

Wabash-Pgh.   Ter.    Rv.. 
652  Bell  Ave.. 

East  Carnegie,  Pa. 

Sclilacks.   W.   J.. 

Sales  Agent.  McCord  &  Co., 
Peoples   Gas   Bldg.. 

Chicago,    111. 

Schleiter.   \V.    F., 

Sec.  Dihvorth,   Porter  &   Co., 
313   Sixth   Ave., 

Pittsburgh,    Pa. 

Sclmeidcr,  G.   C 

Engine    House    Foreman. 
Penna.   R.    R.   Co., 

Xorthumberland.   Pa. 

Schoen.  '\V.   ]{.. 

617  Farmers   Bank  Bldg., 

Pittsburgh.    Pa. 

Schoeneman.  Ciias.  J., 
513  Gross  St.. 

Pittsburgh.    Pa. 

Schomberg.  Wm.  T., 
Blacksmith   Foreman. 
Pennsvlvania   Companv, 
1209   Resaca    Place.  ' 

X.   S..  Pittsburgh.  Pa. 

Schoming.    Geo.. 

Foreman    Smith    Shop. 
Penna.   R.  K.  Co.. 
529  Lobinger  Ave.. 

Braddock.   P.: 


Schoonmaker.  J.   M.. 
Vice   President.     ^ 
P.  &  L.  ]•:.  R.  R.  Co., 
General   Oflice. 

Pittsburgh,    Pa. 

Schreincr.   W.   C, 

Manager.   Main    Belting  Co., 
^3  Terminal   Way, 

Pittsburgh,  Pa 

SchroAer,  J.   R.. 

Salesman.   Mnmcstead 
\'alvc-   Mfg.   Co., 

Homestead,  Pa. 

Schuchmaii.   W.   R.. 
Sec.    &  Treasurer, 

Homesteao  Valve  Mfg.  Co., 
Homestead,    Pa. 

Schultz,  Geo.  ri.. 

Inspector.   Penna.   R.   R.    Co., 

302  Second  Xat.  Bank  Bide.. 

Pittsburgh,  Pa. 

Schultz,  Will.  .\.. 

Boilermaker    horeman, 
Penra.  Co.. 

Wellsville,  O. 

Scott,   Robert   T.. 

Mgr.,   Independent   Pi:cumatic 
Tool   Companv, 

1208  Farmers  Bank  Bldg., 
Pittsburgh.    Pa. 

Scott,   Thnkstane, 

Asst.   on    En'-;r.   Corps, 
P.  C.  C.  &  St.  L.  Rv., 
1013   Penn   .\ve.. 

Pittsburgh.   Pa. 

Scott.  \V.  A.,  Jr.. 

President.   .American   Car 
Screen   Co.. 

507  Ferguson  Bldg.. 

Pittsburgh,   Pa. 

Scott,   W.  W..   Jr.. 

EnL'ineer.   Carnesie   Steel   Co., 
427   Carnegie   Bldg., 

Pittsburgh,  Pa. 

Searles.  E.  J.. 

1009  Ileberton  Ave.. 

Pittsburgh,    Pa. 
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Seaiic,   J.   .M.. 

5525   Ala^,^al-c.•tta   St., 

Pittslnirgh,   Pa. 

Severance,   F.  W., 
President, 

S.   Severance  Mfg.  Co., 

Glassport.    Pa. 

Sewell,  II.   r,.. 

R.  R.  Salesman.  H.  W.  Johns- 
Alanvillc   C<\, 
100  Wood   St., 

Pittsburgh,   Pa. 

Shade.  C.   F... 

Ass't.    Train    ^^laster, 
P.   R.    K., 

\"crona.    Pa. 

Shade.   Howard  'SI., 
Air  Brake  Inst'r., 
Penna.   R.   R.  Co.. 

Coneniaugh,   Pa. 

Shafifcr,  Wm.. 

Gang  Foreman,  P.  R.  R., 
114   West  3d   St., 

Greensburg,   Pa. 

Sliallenl)crgcr.  C.  SL, 
Asst.  on  Engr.   Corps, 
P.  C.  C.  &  St.  L.. 

5807  Stanton  Ave., 

rittsl)ur.gli,   Pa. 

Shanafelt.    \\'.  'C, 

Conductor,   P..    &   O.   R.    R.. 
114  Clierry   St., 

Xew   Castle,  Pa. 

Sliannon,  Clias.. 

Rep..  The    Lowe   Bros.   Co., 
210  Winebiddle  Ave.. 

E.  E.,  Pittsburgh,  Pa. 

Shaw,   IT.    D., 
Car    Inspector, 

Monon.   Conn.   R.  R.. 
219  Winston   Ct., 
Hazelwood,  Pittsburgh,  Pa. 

Sheets,  Harrv  E., 

Chief  Clerk,   Traffic   Dept., 
JNIontour  R.   R.. 
1024  Oliver  Bldg., 

Pittsburgh,    Pa. 


Sherman,   J.    K., 

Asst.    Division    Engr., 
Penna.    Lines, 
1(1 1,1    Pcnn    Ave., 

I'ittsburgh,   Pa. 

Sliipe,  Warren   K., 
Clerk,  AI.    P.   Dept., 
Penna.   R.   R.  Co.. 
102   Penna.   Station, 

Pittsburgh,    Pa. 

Shook,  A.  A.. 

Supt.  IN.wcr.  T.  &  L.  S.  Co., 
South   27th    St., 

S.  S.,  Pittsburgh,  Pa. 

Shook,  II.  J.. 

General   Yard   blaster, 
Penna.    R.    R.. 

164  F(u-ty-fifth  St.. 

Pittsburgh,  Pa. 

Shook,    S.    IJ., 
Manager, 

Star    Brass   Mfg.   Co., 
Fulton    Building, 

Pittsburgh,    Pa. 

Shourek,  Theo.   L., 

Draftsman,  Penna.  R.  R., 
204   Penna    Station, 

l*ittsburgh.   Pa. 

Shuck,   Wm.    C. 

Salesman.   Lockhart  Iron   & 
Steel   Company, 
P.  O.   Box  1243, 

Pittsburgh,    Pa. 

Shulls,  I.   Jay. 

Dist.  Mgi-.  Hoskins  Mfg.  Co., 
1404  Oliver   Bldg., 

Pittsburgh,    Pa. 

Sigaioos,  Gus.. 

General  Yard  blaster, 
B.  &  O.  R.   R., 
4501  Second  Ave., 

Pittsburgh,  Pa. 

Simpson,    i\I.    S., 
Sales   Agent, 

Pressed   Steel   Car   Co., 
P.  O.  Box  53, 

Pittsburgh,    Pa. 


348 


Sims,   David  II..  Smoot,  W.   D.. 

Yard   .Master,  700   Culifoniia   Ave., 

1'.  &  L.  E.  R.  R.  Co.,  Avalon,  Pa. 
Lock    Box  26, 

Pittock    P.    O..    Pa.  Snitcluirst,  Ja.-;.   G., 

Engine  Jlonse  Foreman, 

Sinclair,  Angus,  I'ciina.   R.   R.  Co., 

President  and   Editor  Ry.  and  P.  (J.  J5ox  35, 

Locomotive   Engineering,  Youngwood,  Pa. 
Millburn,   N.  J. 

Snyder,   E.   L, 

Sinclair,   C.    E..  Sec'v.  to  V.  P.  &  G.  M., 

Draftsman.  Power  Dcpt.,  B.  &  L.  E.  R.   R.  Co., 

J.  &  L.  Steel  Co.,  1012  Carnegie   Building, 

3612   Dawson  St.,  Pittsburgh,  Pa. 
Pittsburgh,   Pa. 

Snyder,  Jos., 

Sleeman,  W'm.  C.  General    h'oreman. 

Draftsman.  P.  S.  C.   Co.,  P.  &  L.  E.  R.  R., 

205   Sagamore   St..  P.  O.    Box  52, 

Pittsburgh,    Pa.  Dickerson   Run.  Pa. 

Slemmer,  \V.  'SI.,  Snyder,  j.  Rush, 

Inspector,  Vice  President, 

Union  R.  R.   Co.,  Pittsburgh   Air   Brake   Co., 

Port    Perry.    Pa  309    Carson    St., 

S.   S.,  Pittsburgh,  Pa. 
Slick,  E.   E.. 

Vice   Prcs't.  and   Gen.   IMgr.,  Snyder,  John  W., 

Cambria  Steel  Co..  Sup'r.   Sngnals,  P.   R.   R., 

Johnstown,   Pa.  124  \Yest   Penn   Ave., 

Aspinwall,   Pa. 
Sloan.   X.  H.. 

Clerk,   P.  S.  C.  Co.,  Spaeth.  W.   F.. 

843  River  Road,  Asst.  R.  E.  Engs.,  Penna.  Co., 

Avalon,  Pa.  29   ^lain    St., 

Carnegie,  Pa. 
Slocomb,  R.  C. 

Transitman    B.  &  O.  R.  R..  Slocum.   Roy  L.. 

136  Elazelwood  Ave..  ^5^,^    ^     ^     Universal 

Pittsburgh.    Pa.  Portland  Cement  Co., 

Smith.  Thos.  B.  520   Holmes   St., 

Asst.  Sup-r  Signals.  P.  R.   R.,  Wilkmsburg,    Pa. 
Johnstown,  Pa. 

Smead.  D.   X'., 

Smith,    W.    A.,  Draftsman,  P.   R.  R., 

Vice   Pres't..    Lino    Paint    Co.,  453  Third  St., 

Collinwood.    Ohio.  Pitcairn,  Pa. 

Smith.  Willard  A.,  c     •  ,      ^     t^ 

Pres.,  The   Railway  Review.  Smith.   A.   D.. 
Suite   1407,    Ellsworth    Bldg..  ^^''^  Paragon  Refining  Co., 

Chicago,    111.  Toledo,  O. 

Smith.  W.  R.,  Smith,   Chas.  P., 

Division  Operator,  P.  R.  R.,  Capt.  of  Police,  P.  S.  C.  Co., 

103   Eastern  Ave.,  113  Woodlawn   Ave., 

Aspinwall.  Pa.  Bellevue,  Pa. 
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SmiUi,   D.   W.,  Spangicr,   C.   P., 

Foreman,  i'atteriiinakcr, 

Pennsylvania    Lnies    West.  Alunon.  Conn.  R.  R., 

1023'  Morrison  Ave,  4166   Second   A\c., 

X.    S.,    Pittsburgh,    Pa.  I'itts'ourgh,    Pa. 

Smith,  Edward  B.,  Sniehnann,    J.   A.. 

Rep..  American  brake  Shoe  cV  -^^^^^.^   ^^     ^^.^    ^,    ^  ^^     ^    ^ 

i'onndry   Co.  Pitt^bun;h.   Pa. 
3U  Chnrch  St., 

New  York.  X.  Y. 

Stafford,   15.    E.   D., 

Smith,  E.  M..  General   Manager, 

Clerk.  Union   R.  R.,  Elannery   Bolt  Company, 

91   Hazehvood  Ave.,  \'anadinm  Bldg., 

Pittsburgh.  Pa.  Pittsburgh,    Pa. 

Smith,  John  ■  Stafford,   Saml.   G., 

foreman   Boilci    Make.,  President, 

At'T'^.     Pnrl-s    Pa  Vulcan  Crucible   Steel  Co., 

AlcKccs   Koclvs,   i  a.  ,  ,-      ■  r, 

Aliquippa,   Pa. 

Smith.  John    IT., 

Foreman.  P.   R.   R-  Staley    P    L., 

570   Second   St..  Gen  1.    l-oreman, 

Box    106.  Penna.   R.  R.   Co.. 

Pitciiirn,    Pa     .  314    i'.abcock   St.. 

Buffalo.  X.  Y. 

Smith.  John   P.. 

Master   Mechanic.  Stark,   F.  U.. 

P.    S.   &   X.    R.    R..  Gen'l.  Supt..  Montour  R.  R., 

St.   :\larys.  Pa.  \j\i    State   Ave.. 

Coraopolis,   Pa. 
Smith.    M.    A.. 

General    Foreman.  Stark.  James   L.. 

P.  &  L.   E.  R.  R.   Co..  j,^,.^,    Chicag(.-Clcveland 

33  Eller.wood  Ave..  ,^-.^,.   Roolinn    C., 

Y'oungstown,    O.  315  j^^.    E.xchangc  Bldg., 

Chicago,   111. 
Smith,    'S\.   de    K  , 

Supervi>or,    P.    R.    R^.  jj^^Ip^  ^y    k  _ 

West   Brov.nsvdlc   June,    fa.  ^-,^.^^.  ^.^^.  j^jstribntor, 

Smock,  W.  \A  .,  ■   ,^'    ^'   ^,^"  -p^,,,,.,     ctn 

Enoiuehonse    Foreman.  Kmohi   ..1<s    Penna.   Sta 

B.  &  O.  R.  R.,  Pittsburgh,  la. 

218    \Vinston    St., 

Glenwood,    Pa.  Stevens.  Cecil, 

Sales  Agent, 
Snitzer.  X.  E.,  American  Steel   Foundries. 

Bill  Clerk,  P.  R.  R.  Co.,  35th  St.  &  A.  V.  Rv.. 

2321   Sarah  St..  Pittsburgh.  Pa. 

S.   S.,   Pittsburgh.   Pa. 

Soffel.  P.   K.,  Stevenson    R     1-.. 

Real  Estate  and  Claim  Agent,  C  hiet    t  krk. 

W.  P.  T.  Rv.,  P-  1"-  R-  '^o.-    .   ,      ^       . 

Wabash  Bldg..  l^'tli   St.    Freight  Station. 

Pittsburgh,    Pa.  Pittsburgh.   Pa. 

350 


Stc\v;irt,    I-".,    i'..    I'"..  .Sluniui-,  (Irn.   W., 

Sccr(.'lar\',    Siiiii)l(.'\"    A.    B.  Sprcial   Rep.,   l!.  &  ().  R.  R., 

i*^:    All'ti.    Co.,  r.allin.nre,    Md. 

430    \\  ahasli     lihl.i;-., 

J'ittsl)urgli,    Pa.  SiickrieUI,   C.    .\.. 

614    Calif'irniii    .Ave., 
Stewart,  S.  R.  ]).,  Avalon.  Pa. 

Train    Dispatcher, 

P.   R.   U.   Co.,  c  ,    •     V 

613   Hampton   Ave.,  Suhrie,  Xorman, 

Wilkinsburg,    Pa.  1  ravelin-    j-.n-inecr, 

Penna.  R.  R.  Co.. 
Stewart.  William,  2825   Penn    Ave., 

Snperinlendent.  x-ittSDnrgli,    Pa. 

Carnetiie   Steel   Co., 

1858    .M(>rninij;si(le   Ave..  Snllixan,  .\.   W'., 

Pittsbnrgli,    Pa.  .Sale.s   Agent, 

Ry.   Steel   Spring-  Co., 
Slillwagon.    C.    V...  '  Pitt.shurgh,  Pa. 

Chief  Clerk. 

P.  S.   cS:   .\'.  R.  R..  c   ,,.  „.    ,r 

-1-,-y    1  ,         ,     c-,  Siilliv  an,  W  .   II.. 

Ml    Depot    St.,  ,-  -vr      1  •        ci 

'        e..     \r  T->  I'oreman.   Alaehmc  Shop, 

St.   .Marvs,  Pa.  ^o.i     c.        t   ci 

-    '  28th   Street   Sliop.s, 

Stod.Iart.  A\'.   G..  !'•   ^<-   R-   Co.. 

Order   Clerk.  7315   Idlewikl  Street, 

II.   K.  Porter  Co..  Pittsburgh,    Pa. 

3544   Alassachusetts   Ave., 

N.   S.,   Pittsburgh,   Pa.  Summers.   P..    W., 

c.        1      \'     \-       i     1    u  President. 

Straul),    \  .    \  anderbut,  r-                    c- .      \    r-       r- 

■T)     T^     r>  .Summers   Sleel    Lar  Co.. 

R.    K.    Kep..  ^,.          j^    .,  ,. 

Star    Brass   Mfg.   Co..  ^'— "  ^'"''^Jll^i^..^,     p, 

Crawford   House,  littsDuigh.    la 

Host'ui,   Alass. 

c-^  r~,  -r,  Sumn^.crs.    Jus.    R.. 

Storrs,    Chas     P  ^,^,.,^._    ^>[,,,.\,,,^\,,.^    Dept., 

Manager,    R.    R.   Dept.,  Pressed    Steel    Car    Co., 

Storrs    Mica    Co.,  523,;    jierron   Ave., 

Owego.  N.  Y.  Pittsburgh,   Pa. 

Str.atman,   T..   J., 

Clerk,   Purchasing  Dept.,  Summers.   T.  Alills. 

Pressed  Steel  Car   Co.,  Secretary    and    Treasurer. 

1,^7  S.   P.ryant  Ave.,  Summers   Steel   Car   Co., 

Bellcvue,  Pa.  2324  Oliver   Puiild-'ng. 

^,     „  Pittsburgh,   Pa. 

Strectt.   O.   B.. 

Asst.  AT.  Al..  B.  &  O.  R.  R. 

Cumberland,    Aid.  Siivd;im.    R.    S.,  . 

President, 
^"icki.   A..  ]\[     p,.  Suvd.im   Co.. 

F.nginecr.  fust   and    Butler  Sts.. 

2437  Oliver  Building.  Pittsburgh.    Pa. 

Pittsburgh.   Pa. 

Stunijif,  V.  P..  Swnnn.    T.    B.. 

A.   B..  liiNtr.,  P.  R.  R.,  C.   V.   C.  D.,  Penna. 

407   Alapie    Ave.,  T.incs,    S.    W.    System, 

Aspinwall,  Pa.  Columbus,  Ohio 
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Swartz,   H.   E.,  Taylor,  H.  G., 

Ass't.    Treusurcr.  Pres.,    Ball   Chemical    Co., 

Pressed   Steel   Car  Co.,  12U1   Fulton   Bldg., 

Room   1906,  Pittsburgh,   Pa. 
Farmers    liank    Bldg., 

Pittsburgh,    Pa.  Tesseyman,  J.   E., 

General   IManager, 

Swaync,   H.    B.,  Ralston  Steel  Car  Co., 

Asst.  Supt..   ]'.   S.   C.   Co.,  1573  East  Long  St., 

311    McKinlcy   Ave.,  Colunil)us.   Ohio. 
Avalon,  Pa. 

Thirlkcid,  C.   M. 

Swingly,  G.  D.,  Traffice    Manager, 

Div.  Engineer,  P..  &  O.  R.  R.,  National'  Fire  Rooting  Co., 

5705  Jackson   St.,  Fulton   Bldg.. 

Pittsburgh,   Pa.  Pittsburghh,   Pa. 

Swope,  B.   M..  Thomas,   Chas., 

M.  P.   Inspector,  Ass't.   'Jrain    Master, 

Penna.  R.  R.  Co..  P.  &  L.  E.  R.  R.  Co., 

Pitcairn,    Pa.  McKecs   Rocks,   Pa, 

Synnestvedt,   Paul,  Thomas,  E., 

Attorney,  Asst.   Supt., 

1201    Chestnut   St.,  Uuiou  R.  R.  Co., 

Philadelphia,  Pa.  810  Arlington  Ave., 

McKeesport,  Pa. 
Tamkins,   B.   L., 

Foreman,   FI.   K.   Porter  Co.,  Thomas.  J.   H., 

3544  Massachusetts  Ave..  Ass't.   Gcn'l.   Foreman, 

N.  S.,  Pittsburgh,   Pa.  P.   R.   R., 

Pitcairn,    Pa. 
Tarran,   L.   H., 

Draftsman,  P.  R.   R.,  Thomas,  Wm., 

6403   Dean   St.,  Foreman,   P.    S.    C.    Co., 

Pittsl)urgh,   Pa.  1312  Woods  Run   .\ve.. 

X.  S.,   Pittsburgh,  Pa. 
Tate,  James   B., 

Clerk,  P.  S    C.  Co.,  Thompson,   C.   H., 

565  Forest  Ave.,  Yard    Master. 

Bellevue,  Pa.  Union    R.    R.    Co., 
420  Todd  St.. 

Tate,    Ralph    H..  Wilkinsburg,   Pa. 
Manager    Sales.    Peinia. 

Casting  ^'  Machine   Wks.,  Thornlcy,    ]■:.   \\'., 

Box    1230,  Storekeeper,    H.   <^'    ( ).   R.   R., 

Pittsburgh,    Pa.  Glenwood    Simps, 

Pitt>burgh,    Pa. 
Taylor.  C.  C, 

care  Speck-Marshall    C    ..  Thurlby.    .\.    R., 

314  Second  Ave.  Road    h'oreman    of    luigines, 

Pittsburgh.    Pa.  P.   &  L.   E.   R.   R.. 

McKecs   Rocks,  Pa. 
Taylor,   Frank    C, 

Asst.   Gen'l.    Tar   Inspr.,  Tooniey.   T.  J.. 

Penna.  R.  R..  Rep..    l>all   Chenn'cal   Co., 

Room  204  Penna.  Stafon,  1201    Fulton   Building, 

Pittslungh,    Pa.  Pitts])urgh,   Pa. 


Townseiid.  J.  F., 
Tratric   Manager, 
Xatioiial   Tube   Co., 
1724  Frick  Bldtr., 

Pittsbiirgli.    Pa. 

Towson.  T.  \\'.. 

r.  \V.  Irspector,  P.  R.  R.. 

Verona,    Pa. 

Traiisue,  O.   F.. 

\'.  Pres.   and  Genl.  ^Fgr..  The 
Transue  &  Williams  Co., 

Alliance,    Ohio. 

Trappe.  W.  C. 

Electrician.   P.   R.   R., 
522    Wallace    Ave. 

Wilkinsburg,  Pa. 

Trainman,   II.    H., 
Clerk.  P.R.  R., 
I')<>x  317, 

W'ilmcrding,   Pa. 

Trautman,  Jacob,  Jr., 
Sale>    ^lanager. 

Colorial    Steel    Co., 
1207    Keystone    l»ldg., 

Pittsburgh,   Pa. 

Travis.  J.  II.. 

Foreman  Electrician. 
P.  R.  R.  Co.. 
Lock  Box  5, 

Pitcairn.  Pa. 

Fruax.  William   E., 
Yard   blaster. 

Penna.   R.   R.  Co.. 
Box  75. 

Elrama.   Pa. 

rrueb,  Edwin. 
Draftsman,  P.  R.  R., 
Box  183. 

TraftV.rd,   Pa. 

Tucker.  J  no.   E.. 
Train    Master. 

Monon.  Div.,  P.  R.  R.  Co., 
30lh  &  Sarah  Sts..  S.  S.. 

Pittsburgh,    Pa. 

Turner,    F.    M., 

General   Superintendent, 
A.  &  S.   S.  R.  R.   Co., 

Cor.   loth  and  Muriel  Sts., 
S.    S.    Pittsburgli,    Pa. 


Turner,  J.   J., 

Second  Vice   President, 
Pennsjivania  Lines, 
903  'Penna.   Statiou. 

Pittsburgh.   Pa. 

Turner.   T.   S., 
Sales  Agent. 

Pressed   Steel   Car  Co., 
24  Broad   St., 

New    York,    N.    Y. 

Turner.   L.   H., 

Supt.    Motive    Power. 
P.  &  L.  E.  R.  R.  Co., 
General  Office. 

Pittsburgh,    Pa. 

Turner.   Walter  V., 

Chief   Engr..   Westinghouse 
.Air  Brake  Company, 

Pittsburgh,   Pa. 

Tutwiler.   L.   H., 

Traveling  Storekeeper, 
B.   &   O.   R.   R.. 

Pittsburgh.   Pa. 

Uhwr,    E.    F., 

Estimator,   Boiler   and  Tank 
Dept.,   A.    Loco.    Co., 
1304   California   Ave.. 

X.  S.,  Pittsburgh,  Pa. 

Unger.   J.   S., 

Manager,  Central 

Research  Laboratory-, 
Carnegie  Steel  Co., 

Duquesne,  Pa. 

Van   Blarcom.  H.. 
Resident   Manager, 

Westinghouse   Machine   Co.. 
Westinghouse    l'>ldg.. 

Pittsburgh.   Pa. 

Van    Home.    F.   P.. 
Treasurer,    Pressed 
Steel   Car   Comiiany. 

Farmers   Bank   Building, 
Pittsburgh.    Pa. 

Vissering,   Harry, 
President. 

Harrj'  Vissering  &  Co., 
502   Gr.  Northern  Bldg., 
Ciiicago,   III. 
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Voigt,   A.   J.,  Ward,   Frank  P,., 

Assf.  ForcnKin,  Machinery,  (.'U-., 

P.  R.  R.  Co.,  -Maclu-snev    I'.uiMinL;. 

1U8   Craighead   St.,  "      1 'iitslxirgh,    Pa. 
Pittslnirgh,  Pa. 

Ward.  R.   ]!.. 

\  ownikel,    !•     !;.,  Storekeeper,  Union  R.   R., 

Salesman,    Dilwnrth,    Porter  7 '19   Mi    Vernon   St 

&  Co.,  lki.,  -     -   .      pittgi;\,;;g.i-,^  p^^_ 

rourlh  and    Purnliam  St.. 

Pittsljurgh,    Pa.  ,,-      ,    ,       ,  ,     ,- 
W  ardale,    1 1 .    C, 

Waddell,   F.  \V.,  ^'^rS;"';'"'/-  ^^^  ^^   *^°-' 

Asst.    Master    Mechanic.  '^-J'   /->'I'lcvr    Ave., 

c  .1,           c,      1    w'l       1    w\  SherK  an    .station, 

Schoen    Steel    Wheel    W  ks.,  ,,■  ,   ,    '      ,       o 

TAn  1-      1     •  1    c.  Pittsburgh,    Pa. 

/4y  Frederick  St.,  '^ 

AlcKees    Rocks,    Pa. 

Wardale,    X.    II., 

Waggoner,    R.    ]•:.,  DraltMnan,   J'.   S.    C.   Co., 

Chief   Eiii-r.,   Carnegie   S.    Co.,  I'-'l-   ^  ''^'^   -"^t., 

■l.'^M    Peiin     \ve  Sheridanville, 

Pittsburgh,    Pa.  i'illsburgh,    Pa. 

Wagner,   C.   W.,  Warfel.   J.    A.. 

Inspector,   P.    R.   R.,  Rep.,    Superidr   (  ).\vgen   Co., 

2511    Broad  Ave.,  2515    J.iberty    Ave., 

Altoona,  Pa.  Pittsburgh,    Pa. 

W^agner.  George  F..  Warlield,  J.   A[.. 

Agent.  J'gh.   Transfer,  Cashier  .and    Chief  Clerk, 

i'-   l'^-  J\-.  Univers.il    J'nrll.ind    Cement 

J^"-^    '-■'1.  Comuanv. 

I'illsburgh,    Pa.  502  Sickle  St., 

Pittsburgh,   Pa. 
\\  allien,    I  ! .   A., 

Enu;ineer,    \\".    A.    11.   t'o., 

Wilmerding,    Pa.  Warne.  J.    C. 

Supl.,    I'eiiiia. 

Walker,   1.   W.,  Casting  &  Machine  Co., 

Ceiil.'.V    I!.   iK:   S.    11.  505    Preble  Ave., 

Inspector,    I'.    R.    R.,  X-   S.,    I'Utsburgh.   Pa. 
204    reniia.    Station. 

Pittsburgh,   Pa.  Warner.    V..   C).. 

The    Xati.inal    Malleable 

Wallace.    M.    F...  Castings  Co.. 

(Jen'l.    Snpt..    C.-inadian    West-  1203   iM-anklin    r.;ink  I'.Idg., 

iiighiiusi'    Ciim[)aiiy,  Pliil;idclphia.   Pa. 


1 1  ainiltoii,   Canada. 


Warnock-,    Harry    R., 


W  .liter.   \\  .    A..  c-      V     Ai     11    \\-    AT     n 

T  1,    t:,  tj  Snpt.   M.   1.    \\  .   M.    Rv.. 

I'l^reman.  P.   R.  R.,  '  u         .  ^       ,,    vr,i 

,1         ^-  ll;igersto\\n,  .\td. 

15  ox   2.1, 

Verona,    Pa. 

Walkiiis.   C.    ];., 
Walther.  G.  C.  Asst.    Master    Mecli.ir.ic, 

Foreman    Car    Inspectors,  Peiina.    R.    R.. 

Peiiua.    R.    R.    Co.,  2Stli    an<l    Fiberty    St., 

Verona,  Pa,  riUsbur,L;h,    Pa. 
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\\"al>Mn.  W.    X.. 

(u-n'l.    l'"i)rcni;in,    Macli.    SliDp, 
I'rcNM'd   Steel   Car  Co., 
2700  California   Ave. 

X.   S.,   Pitlshui-Lih,   Ta. 

Way,    I..    A.. 

Sui)t.,    l)iH|iu'>iic    S(cel 
J'"oun(lry  Co., 

Coraoixiiis,    Pa. 

VVaycott,  All)crt, 
President. 

Damascus   Drake  P>eam   Co., 
()906   Cro>I)v    .\ve., 

Cleveland,   O. 

\\'eaver,    V.    R.. 

Secretary-    and    'i'reasm-er. 
Davis    llrake    lieani   L"o., 

Jolin>to\vn.    Pa. 

VVeigel,  Fred   S.. 

Asst.   Train    Master, 
P.   &  P.  ]•:.  R.  R.. 
1056   Dillon   Ave.. 

CDraopolis.    Pa. 

U'cir.    Robt.    M.. 
Snpt..   Yards, 

Allegheny   Steel   Co., 

Bracken  ridge,   Pa. 

Wcishrod.   J.    v.. 
Asst.   to  President. 

Xational  Car  Wheel  Co., 
Box    12.W, 

N.  S.,  Pittsburgh,  Pa. 

Wendt.    lulwin    V.. 

Mend)er.    b^ngr.    I'oard, 

Interstate  Cimimeree  Com.. 
Washington,   D.   C. 

W'enrieh.   M.  L.. 
As-t.   R.    V.   of  F.ngs., 
Penna.    R.    R.    Co., 
2421    lUale   Ave.. 

Altoona.   Pa. 


Wcttach,   Chas.   D., 

\  ice  President,  ^V.  W. 
Lawrence   &  Co.,   inc., 
W.   Carson   St., 

Pittsl)urgh,    Pa. 

White.   A.    i;., 

Asst.  Su!)l..    1'..  R.   i^   P.   Ry.. 

J 'unxsulawne}',  Pa. 

White,   F._  L., 
Mechanical   Engineer, 
Carnegie   Steel    Co., 
1105   Chislett  St., 

Pittsburgh.   Pa. 

Wholev,   ^■.   A.. 

Clerk.   W.    P.  Ter.   Rv., 
523   \\'abasli    BIdg.'. 

Pittsburgh,    Pa. 

Wiekham.  Chas.  M.. 
Traveling  l^ngr.. 

Loco.    Superheater    Co., 
lOM   I'ark   Place. 

.Schenectady,   X.   Y. 

Wilder.   Herbert   A.. 
Ass't.  Gen'l.  Supt., 

Jones  &   l.;Lughlin  Steel   Cn., 
r'ellsmere,    B'la. 

Williams.    Irviny. 
4SS    I.biyd    Ave. 

Pro\idence,   R.    I. 

Willian-'.son,   J.   .\.,  Jr., 
Drawinc:   Instructor. 
P.  &F.  E.   R.  R., 
nil    Charles   St.. 

McKees   Rocks,   Pa. 

Williams.    T.   E.. 

General   ^';ird   ^I.aster. 
P.  &  L.   !■:.   R.  R.  Co.. 

Ifasclton.  Ohio. 

W;il-ams.   R.    F.. 

Salesman.  Manning. 
Maxwell  &  Moore. 
1005   T'ark   BIdg.. 

Pittsburgh.   Pa. 


Wessell.   W.    I'.. 

Roundhouse    I'oreman, 
Motion.   I'onn.   R.   R., 
3933   llnosac   St., 

Pittsburgh.  P< 


Williams.    W.    W.. 

:\1.    :\r..    Cmcible    Steel    Co. 
of   .America. 

30th    and    Smallman    Sts.. 
Pittsburgh,    Pa. 
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N\'ills,  J.  ¥..  Witlig,    ^^'m.. 

Engmenian,   l'..   &   O.   Iv.    R.,  I'oreman    i'.oiler    }klakcr, 

Lvtlc    St.,   Jlazclwood   Sta.,  Amcr.    Loco.    Co., 

Pittsburgh,    Pa.  1^27   Woodland   Ave, 

X.   S.,  Pittsburgh,  Pa. 

Wilson,   J.   T., 

President.  American   Balance  \\"(  icrnU-v.   II.    I'"., 

Valve   Co.,  s^^^j     Chief   ICn'ginccr, 

Jersey   Shore,   Pa.  ^^y      ■^     y^     {J^,^ 

WiiniL-rding,   Pa. 
Wilson,   L.   H.,  Jr.. 

Transitnian,  B.  &  O.  R.  R., 

Xo.  20  C.  &  O.  Station,  W'mIu-,   JmIiu    X.,  . 

Pittsburgh.   Pa.  Auditor,  American  Spn-al 

Spring  &   Mfg.  Co., 
Wilson.  R.  F..  506   Collins   Ave.. 

Sup-r..   P.   R.   R.   Co.,  Pittsburgh,   Pa. 

171b   .Middle   St., 

Sharpsburg,    Pa.  Wolfersberger,  S.  C, 

A-si.   Supt., 
Wilson,    R.    S..  |..   &   o.   R.    R.  Co., 

Car    Distributor,  ^,,    Main    Cross   St., 

Union   R.    R.    Co.,  Somerset,    Pa. 

218  Camp  .\ve., 

I'.raddock,  Pa.  ,     , ,     t 

Wood,   11.   P.. 
,,-•,  n^:  \  Rep.,   Rail    J'unt   Co., 

^\'!s""'   ^'^';--   -\-'  ^M5   Oliver   r.ldg., 

boreman    Car   Jii>prs.,  -  l>itt^bur<-h,  Pa. 

P.    R.    R.. 

2111    Sidnev    St.,  ,    ,     ,., 

Pittsburgh,    Pa.  Wowd,   Ralph   L., 

Uraltsnian. 
Wilson,   W.   M..  Pittsburgh    Railways    Co., 

Asst.    to    First   Vicc-Prest.,  6363    Jackson    St.. 

Xorlhern    Par, lie    Ry..  Pittsburgh,    la. 

Sr.    Paul,   ]\liuii. 

w.M.d,  V.  v.. 

Wilson,  W.   J..  Clerk,    P.    R.   R;.      . 

Engl-.,  P.  &  L.  F.  R.  R.  Co.,  318   Penna.   Statum, 

532  Chartiers  Ave..  Pittsburgh,   Pa. 
McKees   Rocks,   Pa. 

W'dodiiigs,    Fmainiel, 

Wilson.   W.    W..    Tr.,  Ceiieral    Manager 

Pres..  Western   Lumber  Co,,  \'erona    iool    \\ork>. 

447   Oliver    lUdg.,  Verona.    Pa. 
Pittsburgh,   Pa. 

Woods,    bdnyd   F.. 

Winter,    F.   W..  Special    Rep..   Lppmg- 

Patent  Attornev.  Carpenter    lump    Co., 

1344   Oliver    lUiilding.  1376  Montezuma  St 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Wiseman,  E.   B..  Woodside     S.   P., 

Division  Engineer.  General   l'i;ciglit   Agent. 

Buffalo    Division.  Wabash-Pittsburgh  ler.Ry.. 

Penna.  R.  R..  "^^^  ^^  -'l^-'-'J].  Yf"^'  ,      v. 

Buffalo,    X.    Y.  Pittsburgh,    Pa. 

356 


\\  right,  R.  v., 

Managing    JldiUir, 

Railway  Af-c  Ga/eltc. 
Woolwortli    lildg., 

Xcw  York.  X.  Y. 

Wykc,    J.    W.. 

'J'ravelinii   I'.ii'^r.,  Union   R.  R.. 
2223   .Manor  .Ave. 

Swissvalc,    Pa. 

Y-!if,   Cuili-    AI.. 
I'urcliasiny    ])ept., 
r.  &  L.'  E.  R.  R.  Co., 

Pittsbnrgli,    Pa. 

Yolif,  Jay. 

Special    I'lcrk. 

Pcnn.   ].int-  \Vc>t  of  Pgh., 
4(1,1    IVnna.    Station, 

Pittsbnrgli,    Pa. 

Yohe.   J.   ];.. 

Genera!    Manager, 

P.  &  I..   I'..  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa 

■^'on.   Tlarrv   C, 

Scale  Agent.   P.   R.   R., 
532    Fallow  field    Ave., 

Charieroi,   Pa. 

Y'oiiiig_   \Vm.    T.. 

Draftsman,  P.   S.   C.   Co., 
117   Dunbar  Ave.. 

]lelk\ue,    Pa. 


^'ungbluth,    15.  J., 
Gen'l    SlorckeeiT^, 
Pgh.   Rys.   Co., 
7237   Race   St., 

I'itt-bnrgh,   Pa. 

\'ungnian,    JCdgar, 
I  )iv.   Passr.  Agent, 
I'enna.   Lines. 
Oliver    I'.ldg., 

Pilt--l)nr,i.;h,  Pa. 

Zininierman,  Oliver   L., 
J'lireman    JCngine    House, 
Peiina.  R.  R.  Co. 
7,345    P.ennett    St., 

Pittsburgh,  Pa. 

Zimmerman.  O.  J.. 
Supt.  Montour  R.  R., 
1711   State  .\ve., 

Coraopolis,   Pa. 

Zinsmaster,    P., 

I'ore.   Engine   House, 
Penna.  Company, 
i8   Ivanlioe  Ave.   , 

Emsworth,    Pa. 

Zerbe,   L.   F., 

Passenger    and    breight 
A  cent,   P.   R.  R., 
P.  O.  Box  54, 

Elrama.  Pa. 

Zortman,  C.  E., 

Division   Engr.,  P.   R.  R., 
ir)n3    Penn    A.ve., 

Pitlsiiurgh.    Pa. 


din  Ulrmiirtam 


TOM    R.    DAVIS 


DIED 


OCTOBER   13,  1914 


E.STABLISH  ED 

1891 


EDWARD  KERR,  President 


um[ii(fii[  mil  (0. 


M  d  km  (a5tiii§5  o(  [raj  De5([iplioii. 

[npe  km  and  ii\  Jooral  Beano^i  d  5pe(ialt|. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Balibitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street    and     Penn    Avenue. 

THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE 
LOCK, 

LOCK-SET,   and 

KNUCKLE-OPENER. 

Send   for  blue   prints   and  prices. 


MANUFACTURED  ONLY  BY 


THE  McCONWAY  (t  TORLEY  CO.. 

PITTSBURGH,  PA. 


PINTSCH  W  SAFETY 

MANTLE    LIGHT        ELECTRIC  LIGHT 

The  system  thai  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  sures  constant  lamp  volt- 
been  applied 0^         age  and  long  lamp  life   . 

lie  Satelf  (af  Heating  ?  ii^llin?  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  Q  Dnpinr  ^t      NPW  Ynrif 

St.  Louis.  San  Francisco,  Montreal  ^  nCUIUI   01.,   llCW    I  Ul  ^ 


for  Locomotive  Piston  Rods 
Valve    Stems 
Air  Pumps 

Leach   Track    Sanders 
Gollmar  Bell  Ringers 


The  U.  S.  Metallic  Packing  Go. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Eig  locomotives   have    long  wheel   bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

5.  Shorter   flues   mean  longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay   bolt  troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church   St.,   New  York.  Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES.-CHICAOO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BR^KE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER  EQUIPMENT 


"BRASCOTT"  CAR  EA1>DERS 
THE    DAMASCUS   bRAKE   BEAM    CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW    YOkK  CITY 

ATLANTA  R^aflway  Supplies   Chicago 

SELLING   AGENTS    FOR 
Dunham    Hoppsr  Door  Device— Feasible  Drop  Brake  Staff— "  Empire"  Pressed  Steel 
Bolster— Detroit  Box  Car  Door— "Texoderm"— Collapsible  Stake  Pocket- 
Columbia  Lock  Nut— Cayuta  Car  and  Locomotive  Jacks 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  ROOFING  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 


Over  50,000  Miles  in  Use 


Rolled  from  Best  Quality  Steel 


CONTINUOUS  JOINT 


WEBER  JOINT 


WOLHAUPTER  JOINT 


THE    RAIL    .TOI^STT    CO. 


eentral  OffiKS:  i$5  madison  But..  It.  V.  City 

Makers  of  Base  Supported  and  100%  Rail  Joints  for 
Standard.  Girder,  and  Special  Rail  Sections.  Also 
Joints  for  Frogs  and  Switches;  Insulated  Rail  Joints, 
and  Step  or  Compromise  Rail  Joints.  Patented  in 
United    States    and    Canada. 


Catalog  at   Agencies 

T'.oston,  Mass.  Pittsburgh.  Pa. 
Chicago,  111.  Portland,  Ore. 

Denver.  Colo.  St.  Louis.  Mo. 
Philadeliihia,  Pa.  Troy,  N.  Y. 
London,  E.  C.,Eng. 

Montreal,  Can. 


THE  CANTON 


VALVELESS 
HAMMERS 

Represent  the  highest  type  of  per- 
fection in  utility,  adaptability  and 
simplicity. 

They  are  the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 


Pittsburgh  Office: 
305  Seventh  Ave. 


Main  Office  and  Works: 
Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 


(General  Offices:   Frick  Bld^.,  PITTSBURGH,  PA. 
OFFICES^  NEW  YORK:     170  Broadway 
I  CHICAGO:      Fisher  Building 


(  BUTLER.   PA. 
WORKS  •  NEW  CASTLE.  PA 
(HAMMOND,  IND. 


STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum     S^ll 

USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

lias  all  the  points   of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS 

614x8    or  8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 


Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  For  Sale 


STANDARD  STEEL   PLATFOR/AS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


JM  'Jfl'ilth^  RAILROAD  SUPPLIES 


All   Grades  of  Asbestos  and   Magnesia  Pipe   Covering 

Pipe  Coverings  J-M  Leak-No  Metallic  .l-M  Keaisarge  Packing 

l-M  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

t-M  Asbestos  Roofing  Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

J-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Rrake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

Locomotive  Lagging  High  Pressure  Packings  Vulcabeston   Rope    PackitiR 

Smoke  Jacks  J-M  Permanite  Packing  Canadax  Wick  Packing 

Asbestos  Wood  J-M  Underground  Conduit 
Write  for   Catalog   No.   252 

H.  W.  JOHNS-MANVILLE  CO. 

NEW  YORK  AND  EVERY  LARGE  CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ^  Ventilation  Co.  inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


Rreight  ekt^d   R'assenger 

CARS 

OF  E\/ery  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh       Chicago       Washington,  D.  C. 


FOR 

GREATER  EFFICIENCY 

USE 
SOUD-TRUSS      BRAKE  BEAMJ 

FOR 


DAVIS 


Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN,  PA. 


H.  H.  WEAVER,  President.     FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  for  Sale 


^hQ  "STA-RITE 

GflR  GURIfllNS  AND  FIXTURES  j 

-         BEST 

ARE    F-OOL    RROOF"   1 

No    Attention — No   Worry — Are    Right — Stay  Right. 

TM^tdtf  The  Railway  Supply&  CuRttW  Co. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


This  Space  For  Sale 


SUYDAM'S  Prottcdvc  PAINTS 

for  MM  (ars  ^  Mral  M  M 


-MANUFACTURCO  BY' 


M.  B.  SUYDAM  COMPANY, 

OFFICE   AND  WO«^KS.  61ST     AND  BUTLER  STS., 

BELL   'PHONC,    343    FI8R.  PITTSBURGH,     PA. 


This  Space  For  Sale. 


Carnegie  Librar| 
f^  PlttsburdB 


PULLIAM 

II  BEAM 

BOLSTER 


In  use  on  following  Railroads: 


San  Diego  &  Arizona 

Bangor  &  Aroostook 

Chicago,  Indianapolis  &  Louisville 

Chesapeake  &  Ohio 

Delaware  &  Hudson 

New  York  Central  Lines 

Georgia  Southern  &  Florida 

Long  Island 

Chicago,  Rock  Island  &  Pacific 

Erie 

Coal  &  Coke 

Kansas  City,  Mexico  &  Orient 

Cumberland  &  Pennsylvania 

Union 


Bingham  &  Garfield 

Nevada  Northern 

South  Dakota 

Ewong  Tung  Yuch  Han 

Cape  Girardeau  &  Northern 

Missouri  Pacific 

Buffalo  Creek 

Cuba 

Chicago  &  Illinois  Midland 

Imperial  Gov't.  Ry.  of  Japan 

Kewaunee   Green   Bay   & 

Western 

Denver  &  Rio  Grande 

Chicago  Great  Western 


O.  S.  PULLIAM 

1208  House  Building  Pittsburgh.  Penna. 
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